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NOW IN OUR NEW HOME 





Lake Garfield Nurseries Company, well known throughout 


the Florida citrus industry for the highest quality citrus 
nursery stock since 1915, is happy to announce the relo- 
cation of their business offices to their new home at 585 
East Summerlin Street in Bartow. We invite all our friends 
and customers to stop in to see us whenever they are in 
the Bartow area. We appreciate the continued patronage 
of thousands of Florida citrus growers through the years, 
whose loyalty has enabled us to progress with them in the 
growth of this great industry. Whenever you need citrus 
nursery stock, for new plantings or for re-sets, call us for 


an appointment with our representative. No obligation. 


BUDWOOD SELECTION AND QUALITY 
OUR MOTTO SINCE 1915 


LAKE GARFIELD NURSERIES Co. 


P. O. Box 154-T Bartow, Florida 
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LAKE HAMILTON 
CONCENTRATE, INC. 
PURCHASES BARTOW 
CONCENTRATE PLANT 


A transfer in ownership of the Flor- 
ida Citrus Processors concentrate 
plant in Bartow was announced 
jointly recently by Robert E. Snively, 
general manager of the Lake Ham- 
ilton Cooperative and James Samson, 
vice-president and treasurer of Flor- 
ida Citrus Processors, Inc. 

The concentrate facility, formerly 
owned and operated by Florida Citrus 
Processors has been purchased by 
Lake Hamilton Concentrate, Inc., and 
will ‘be operated by that organization 
in the future. Snively is president of 
the firm. 

Snively said that the concentrate 
plant will be operated as an affiliate 
of the Lake Hamilton Cooperative, 
one of the state’s largest fresh fruit 
packing houses. Terms of the pur- 
chase were not released. 

Lee Recker, well known Winter 
Haven citrus figure, has been named 
by Snively as General Manager and 
Sales Manager of the new firm. One 
of the state’s leading processor fig- 
ures for many years, Recker will head 
up all phases of the concentrate pro- 
duction plant. 

Snively also announced that Lake- 
land citrusman, J. E. Wendel has 
been employed as production mana- 
ger for the firm, a position he held 
formerly with Florida Citrus Proces- 
sors. 


TEXAS FRUIT JUICE 
SENT IN TANK TRUCKS 
TO BLENDERS 


McAllen, Texas—Chilled Texas or- 
ange juice is being hauled this winter 
by 50 tank trucks to blenders in Flor- 
ida, California and Chicago. 

Operation of an extraction plant at 
Weslaco, Texas, is said to be a main 
factor in raising a starting price of 
Oranges ranging from $25 to $40 a 
ton, to a steady return of $50 a ton 
to the grower. The oranges processed 
in January and February were mostly 
Hamlins. 

N. W. Ewbank of McAllen, is man- 
ager of the former Christensen Prod- 
ucts Co. plant for owners, composed 
of bankers and business men of Mer- 
cedes and La Feria, Texas. 

The juice is chilled to 31 degrees, 
near a mushy ice, but not quite into 
crystals, piped into the tank trucks, 
where it loses only one degree in 24 
hours. The heavy insulation allows 
delivery of the orange juice to its 
destinations only 2 to 3 degrees 
higher than when it left Weslaco. 
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But %, Wn IS VERY 
ESSENTIAL IN USING TRACE ELEMENTS! 


From the start of the backswing to the finish of the follow-through, 
control is important in every golf shot. 





But complete control is absolutely essential in the use of minor 
trace elements. To put them in the root zone is not enough — there 
must be sufficient “follow-through” to keep them there, aa on a con- 
trolled basis that prevents “burn.” 


You get that kind of complete control in Tracel Limestone! 


Tracel begins with high-calcium, high-quality Florida limestone. 
Then, it is fortified with F.T.E.° (Fritted Trace Elements) in a bal- 
anced formula that combines maximum plant nutrition with safety 
and economy. 

Maximum nutrition — because the nutritive elements are con- 
stantly available to “feed” the plants when they need them. 

Safe — because the rate at which the minor elements are released 
is scientifically controlled to eliminate toxicity or “burning” hazards. 

Economical — because due to the slow solubility of Tracel lime- 
stone and F.T.E., they do not leach out during heavy rains; stay in 
the root zone through several growing seasons, 


race 


HI-CALCIUM 
LIMESTONE 


Whether you are a citrus grower, 
sattleman or truck farmer, you can 
improve your quality and yield 
with. new, low-cost Tracel high- 
calcium limestone, with F.T.E. Get 
the facts today. Write for descrip- 
tive folder. 





* Combined in F.T.E. are all six minor trace ele- FERRO, 
ments—boron, iron, manganese, zinc, copper and 
molybdenum—with slow solubility and resistance 
to toxicity on a controlled, predetermined basis. 





3 LIME AND 
| MANUFACTURING COMPANY = **** 


MA 2-6715 
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~ THE PERFECT NUTRITIONAL—FUNGICIDE SPRAY x 
----TENNESSEE’S BIG THREE ----} 


PHOTO COURTESY FLORIDA CITRUS COMMISSION 


PROVEN SUPERIOR BY SUCCESSFUL CITRUS GROWERS 


TRI-BASIC COPPER (MVicronized)—The dependable 
fungicide for complete protection against fungus disease — 


TENNESSEE’S NU-2— The neutral zinc that gives perfect cor- 
rection and prevention of Zinc deficiency — 


SPRAY NU-MANESE — Gives positive control and prevention 
of Manganese deficiency — 


.~.- ALL THREE NEUTRAL MATERIALS — 
RESIDUE ON LEAVES HELD TO A MINIMUM --- 


— Whether You Buy Nutritional Mixtures—or Straight Materials— 
for Your Spray Program— Always Specify THESE TENNESSEE 
PRODUCTS— Your Assurance of Quality and Dependability — 
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The Effect Of Copper On Rust 


Mite Control] With Four Rust Mite Miticides 


In 1957, Johnson, King and Mc- 
Bride (1) reported that zineb (zinc 
ethylene-bis-dithiocarbamate) gave 
F less control of citrus rust mite, 
Phyllocoptruta _ oleivora (Ashm.) 


:~ } when used with a fixed copper 


_ than when used alone. An explana- 
tion for this reduction in control 
seemed to lie in the work of Wins- 
ton, Bowman and Yothers (2) who 
in 1923 showed that citrus rust 
mite always became more abundant 
on trees sprayed with copper than 
on unsprayed trees. 

This fact was verified by Grif- 
fiths and Fisher (3) who also re- 
ported an increase in the difficulty 
' of citrus rust mite control where 
zine sulfate and lime had _ been 
sprayed. These findings indicate 
that reduction in control with zineb 
through the concurrent use of cop- 
per is merely due to the ability 
of copper to increase the citrus 
rust mite problem, and_ therefore 
would occur with other rust mite 
miticides. In 1958, however, Mc- 
Bride (4) reported that the addi- 
tion of copper compounds to zineb 
Sprays resulted in a chemical re- 
action in which copper ethylene-bis- 
dithiocarbamate was formed, re- 
sulting in a corresponding reduc- 
tion in the amount of the zinc 
compound deposited by the spray. 


These findings with those of Wins- 
ton, et al. (2) and Griffiths and 
Fisher (3) suggest that copper may 
reduce the effectiveness of any 
Tust mite miticide through its abili- 








ROGER B. JOHNSON 


Presented at Meeting Florida 
State Horticultural Society 
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ty to increase the citrus rust mite 
population; but will have a greater 
effect on zineb or any compound 
with which it will react chemically, 
both because of its ability to in- 
crease the citrus rust mite popula- 
tion and because of the chemical 
effect of the copper on the miti- 
The purpose of the 
study reported here was not only 


to test this theory, but also to de- 
termine the effect of various uses 
of copper on citrus rust mite con- 
trol. 

Materials and Methods.—Two ex- 
periments were conducted in citrus 
groves near Lake Alfred, Florida, 
during 1959. In both experiments 
brushing sprays were applied after 
bloom and again in the summer 
using conventional equipment and 
methods previously described by 
Johnson (5). 

Treatments were evaluated for 
effectiveness against citrus rust 
mite by frequent determinations of 
the density of mite populations on 
fruit and by a harvest examina- 
tion of fruit for mite damage in 
the manner also previously de- 
scribed (5). Although the density 
of mite populations was determined 
at frequent intervals in both ex- 
periments, these data are not pre- 
sented in detail, but are summa- 
rized in four tables. 

Tables 1 and 4 summarize the 
data obtained after application of 
post-bloom sprays. Tables 2 and 
5 summarize the data obtained 
after application of both post- 
bloom and summer sprays rather 
than after just summer sprays, be- 
cause the effectiveness of summer 
sprays was modified by post-bloom 
treatments. In general, in each 
ease, the higher the average per- 
cent of infested fruit, the shorter 
the interval of control and_ the 
higher the population after the in- 
terval of control. The interval of 
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control was arbitrarily set at the 
of weeks be- 
of application and 
15 percent of the 
to reinfested. 


In Experiment 1, host trees were 


approximate number 
tween the date 
the date when 


fruit was found be 


Table 1. 


TWEE CITRUS 


May and June whether copper was 
applied April 13 or the trees left 


unsprayed (Fig. 1). Where zineb 
was used, however, there were 
striking differences, not only be- 


tween amounts of zineb, but espe- 


Effect of tribasic copper sulfate on post-bloom control of citrus 
rust mite with two amounts of zineb applied April 13, 1959. 


verage Percent of Fruit Infested With 


A 

Citrus Rust Mite1,2 
Rust Mite Miticide in —___——_— - 
Pounds per 100 Gallon No Copper Coppers Average 
Check 53.8 53.8 53.8 
65% zineb, 0.5 24.0 §1.1 37.6 
65% zineb, 1.0 8.4 28.4 18.4 

Average 28.7 44.4 
iAverage of mite counts made May 18, June 9 and July 1, 1959. 


2Samples of 25 fruit per tree per count. 


3sPost-bloom dosage 


the variety Pineapple. A _ split-plot 
design with three replications was 
employed. Three main plots of 
four trees were randomized in each 

each main plot was 
four sub-plots of one 
each. The main treatments 
used on the main plots in both 
post-bloom and summer sprays were: 


and 
into 


replicate 
divided 
tree 


1) no control of citrus rust mite, 
2) 0.5 lb. of 65° zineb per 100 
gallon, and 3) 1.0 Ib. of 65% 
zineb. 

The subtreatments used with each 
main treatment on the subplots 
were: 1) no copper, 2) 1.4 lb. of 


53% tribasic copper sulfate in the 
post-bloom spray, 3) 0.7 lb. of 53% 


copper in the summer spray, and 
4) 1.4 lb. of 53% copper in the 
post-bloom spray followed by 0.7 


lb. in the summer spray. 

In experiment 2, host trees were 
the variety Valencia. A _ split-plot 
design with four replications was 
employed. Five main plots of four 
trees were randomized in each 
replicate and each main plot was 
divided into four sub-plots of one 


tree each. The main treatments 
used on the main plots in both 
post-bloom and summer - sprays 


were: 1) no control of citrus rust 
mite, 2) 10.0 lb. of wettable sul- 
fur per 100 gallon, 3) 0.5 Ib. of 


65% zineb, 4) 0.5 Ib. of Chloro- 
benzilate 25W (25% ethyl 4.4’di- 


chlorobenzilate), and 5) 0.5 lb. of 
Kepone 50W (50% 1,2 decachloro- 
octahydro-1,3,4 - metheno-2H-cyclo- 
buta /cd/_ pentalen-2-one), The 
sub-treatments used with each main 
treatment on the sub-plots were 
identical to those in Experiment 1. 

Results—Experiment 1.— Citrus 
rust mite populations on trees that 
rust mite miticide in- 
an equal rate during 


received no 


creased at 


of 53% tribasic copper sulfate: 


1.4 lb. per 100 gallon. 


cially between copper treatments. 
The initial reduction was infer- 
ior where copper was included with 


zineb and the interval of control 
was shorter. Control with 0.5 Ib. 
of zineb was excellent for about 
8 weeks, but for only 5 weeks 
where copper jwas included. Con- 
trol was excellent for 11 weeks 


with 1.0 lb. of zineb, but for only 
8 weeks in the presence of copper 
(Table 1). 

Summer sprays were applied on 
July 6 when the citrus rust mite 
population on unsprayed trees was 
at its highest level of about 90 
percent infested fruit, but just be- 
fore a sharp decline. Under these 
conditions the summer population 
trend was markedly changed by all 
copper treatments. The population 
declined about two weeks later on 
trees that received copper in only 
the post-bloom spray than on un- 
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sprayed trees. Furthermore, where 


copper ‘was used in the summer 
spray, about 80 percent of the 


fruit remained infected for 6 weeks 
and even more fruit was infested 
on trees that also received a post- 
bloom application of copper (Fig. 
2}. 

These effects of copper during 
July, August and September were 
only modified by the summer ap- 
plication of zineb. Although the 
initial reduction was_ satisfactory 
with all zineb sprays except 0.5 Ib. 
of zineb plus copper, the length of 
control varied with the copper 
treatment and amount of zineb 
used. Control was excellent 
more than 12 weeks on _ trees 
sprayed with 1.0 lb. of zineb 
whether zineb was used alone, com- 
bined with copper, or used on trees 
that received copper only in the 
post-bloom spray. 

On the other hand, 
excellent for only 8 
copper was included in both post- 
bloom and summer sprays. Results 
were entirely different with 0.5 lb. 
of zineb. Although the summer 
applications of 0.5 and 1.0 lb. of 
zineb were equally effective on 
trees that received no copper and 
on trees that received copper in 
only the post-bloom spray, control 
was completely unsatisfactory with 
0.5 lb. of zineb where copper was 
included in the summer spray. 


control was 
weeks where 


for | 


- 


Table 2 presents a summary of | 


citrus rust mite control ob- 
with each of the 12 spray 
programs used in this experiment. 
These data show that: 1) the 
severity of the citrus rust mite 
problem increased with each _in- 


the 
tained 
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crease in the use of copper, 2) Under these conditions, tri-basic and this effect was greatest where 
control of citrus rust mite with copper sulfate had no effect on copper was also used in the post- 
zineb decreased with increased use  post-bloom control of citrus rust bloom spray. Summer copper pre- 
of copper, but this decrease was mite with sulfur, zineb, Chloro- ceded by post-bloom copper caused 
partially overcome by increasing benzilate or Kepone; but there an immediate population increase 
the dosage of zineb, and 3) post- were significant differences in con- that continued until mid-August. 
bloom plus summer applications of trol between these materials. Ke- This was a reversal of the normal 
—— decreasing trend. The population 

aside aT ie eee eee ee ak Gee sae ae on trees that received summer cop- 


two amounts of zineb applied April 13 and July 6, 1959. 





Average Percent of Fruit Infested with Citrus Rust Mite1,e 


per but no post-bloom copper con- 
tinued to decline until the end of 


























Main Treatments §—— = : ; arrears July when a similar but brief in- 
in Pounds per No Positt-bloom Summer Post-bloom and 6 ” 
100 Gallon Copper Coppers Coppera Summer Coppers,a Average crease began (Fig. 2). 
Check 36.7 10.3 53.9 51.8 45.7 These effects of copper on sum- 
mer population trends were also 
65% zineb, 0.5 woe 33.4 7a 37.9 27-9 present although somewhat modi- 
65% zineb, 1.0 3.6** 11.7%* 7A% 18.5 10.3 fied wherever zineb was used. The 
Average 16.0 25.1 31.7 6.1 initial reduction of citrus rust mite 
ieitaridcianbmainaaamepatis Saal eaaaatataa ital sirname was equally satisfactory with all 
1Average of mite counts made on May 18, June 9%, July 1, 10 and 20, August 12, zineb sprays, but the imterval of 
September 1 and 22, and October 12, 1959. control varied with the copper 
NS CE eee: PE See Ser ee ; treatment. Control was excellent 
3Post-bloom dosage of 53% eaieeames copper ere 1.4 Ib. per 100 gallon. for about 11 weeks where 0.5 Ib. 
sSummer dosage of 53% tribasic copper sulfate: 0.7 os ep. a gallon. of sinch wes wed witheet copper, 
**Superior to all other treatments at the 1% level of significance. ee 
5 weeks where copper had been 
Seite o. ateen at oesttacam, mumnant emt, geet tome, Wie ceemmne oe =— ie Ip tian a - S O 
to fruit with two amounts of zineb applied April 13 and July 6, 19591. weeks where copper was used in 
wi I, Percent Russet Fruit on January 7, 1960 the summer sprays. 
ag > george No Post-bloom Summer ~ Post-bloom and Results were entirely different 
100 Gallon Copper Copperz Coppers Summer Copperz,s Average on trees sprayed with — sulfur. 
ee er ai. Chlorobenzilate or Kepone. Cop- 
Check 12.7 $2.0 “ one 38.7 per did not modify rust mite con- 
65% zineb, 0.5 0.7** 28.0 26.0 30.7 21.4 trol with any of these materials, 
65% zineb, 1.0 0.0** 1.3** 2.0** 6.0** 2.3 but there were differences between 
Average 4.5 23.8 24.9 30.0 these materials themselves. Kepone 
= —tsts—i—isSsiprorced excellent control for 13 
All plots eget October 12, 1959 with 0.5 1b. zineb per 100 gallon, parathion ‘weeks, Chlorobenzilate for 10 
and Tedion. weeks and sulfur for 7 weeks. 
2Dosage of 53% tribasic copper sulfate in post-bloom sprays: 1.4 Ib. per 100 gallon Table 5 presents a summary of 
sDosage of 53° tribasic copper sulfate in summer Re --Sr lb. per 100 gallon. citrus rust mite control obtained 
**Superior to all other treatments at the 17% level of significance. with each of the 20 spray programs 
0.5 Ib. of zineb, 1.0 lb. of zineb, pone produced 12 weeks of excel- ysed in this experiment. These 
and 1.0 lb. of zineb with copper lent citrus rust mite control and data show that 1) the severity 
in either application were of equal was significantly superior to all of the citrus rust mite problem in- 
value. other materials. Although there creased with each increase in the 


The percent of russet fruit pro- 
duced by each of the 12 spray pro- 
grams used in this experiment are 
presented in Table 3. These data 
support the conclusions drawn from 
the data on citrus rust mite control 
in Table 2. 

Results—Experiment 2.—The cit- 
rus mite population on trees that 
received no rust mite miticide in- 
creased rapidly during April and 
May whether copper was applied 
March 25 or the trees left un- 
sprayed. Maximum _ populations 
were reached by June 2 when near- 


ly 100 percent of the fruit was 
infested in either case. However, 
a difference occurred after’ the 


population peak. Citrus rust mite 
remained at a high population level 


for three weeks on trees sprayed 
with copper, but begin to decline 
immediately on unsprayed trees 


(Fig. 2). 


was a slight significant difference 
between Chlorobenzilate and zineb, 
both controlled rust mite for about 
11 weeks, while sulfur lasted about 
10 weeks (Table 4). 

The summer application of cop- 
per modified the normal popula- 
tion trend during July and August 


use of copper, 2) the effectiveness 
of zineb, but not sulfur, Chloro- 
benzilate or Kepone, decreased with 
each increase in the use of cop- 
per, and 3) post-bloom plus sum- 
mer applications of zineb without 
any copper and both Chlorobenzilate 
(Continued on Page 16) 


Table 4. 
rust mite 
25, 1959. 


Effect of tribasic copper sulfate on post-bloom control of citrus 
with sulfur, zineb, Chlorobenzilate and Kepone applied March 





Average Percent of Fruit Infested 
; With Citrus Rust Mite1,2 
Rust Mite 


Miticides in - 











Pounds per 100 Gallon No Copper Coppers Average 

Check 79.2 84.3 81.8 

Sulfur, 10.0 56.0 50.2 53.1 

65% zineb, 0.5 . - 45.8 52.2 49.0 

Chlorobenzilate 25W, 0.5 43.5 38.2 40.8 

Kepone 50W, 0.5 .~ . ws | (Sed 28.5 30.4 
Average oe S14 50.7 

1Average of mite counts made May 12, June 2 and June 22, 1959. 

2Samples' of 25 fruit per tree per count. 

3aPost-bloom dosage of 539% tribasic copper sulfate: 1.4 lb. per 100 gallon, 
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Effect Of Delayed Handling And Other Factors On 





Rind Breakdown And Decay 


Delay in handling of oranges 
from the time they are picked until 
packed can allow the development 
of rind breakdown about the stem 
end of the fruit, designated ‘‘stem- 
end rind breakdown,” and can in- 
crease spoilage, 

Stem-end rind breakdown occurs 
in fruits of Hamlin, Parson Brown, 
Pineapple, and Valencia varieties of 
oranges, especially when held for 
two or more days and subjected to 
low relative humidities and high 
rates of air flow before being 
washed, waxed and packed. This con- 
dition is characterized by a collapse 
of the rind tissue in the stem-end 
portion of the orange and often ex- 
tends several centimeters from the 
fruit button (Figure 1). In general, 
stem-end rind breakdown is_ not 
evident in oranges within two or 
three days after picking when held 
under adverse post harvest condi- 
tions but shows up about six or 
seven days from the picking date. 

The authors have previously shown 
(1, 2) that during the ethylene de- 
greening of oranges, which may be 
considered an unavoidable delay in 
handling, if a high relative humidity 
of at least 85 percent and a low 
rate of air flow are maintained in 
the degreending room rind _ break- 
down can be held to a minimum. 
Delayed handling under conditions 
of low relative humidity was also 
shown to increase the incidence of 
decay caused by stem-end rot and 
Penicillium mold. Other references 
to literature on rind breakdown are 
cited in the above papers. 

While some attention was given 
to the effect of delayed handling on 
non-degreening oranges in our prev- 
ious work, a more extensive study 
of this phase of the problem was 
deemed important and was under- 
taken in this investigation. 

Experimental Methods 
When degreening was required, 





1Cooperative research by the Citrus 
Experiment Station and the Florida 
Citrus Commission. 


2Plant Physiologist and Assistant 
Horticulturist, respectively. 
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E. F. HOPKINS and 
A. A. McCORNACK2 
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the fruit was distributed at random 
into the desired number of lots of 
80 to 100, depending on the aver- 
age size of the fruits, as soon as re- 
ceived from the grove. Half of 
the lots were degreened at a rela- 
tive humidity of 85 percent or above 
and the other half at a lower rela- 
tive humidity. Degreening was 
started the same morning the fruit 


Presented at Annual Meeting of Fla. 
State Hort. Society, 


— 1 th 


1960. JS-1162. 


was picked. At the end of the de- 
greening period it was washed, 
waxed, packed in closed cartons, and 
stored at 70° F. Inspections for 
rind breakdown and decay were 
made after two and three weeks 
from the time of picking. At each 
inspection only decayed fruits were 
removed from the cartons. Oranges 
to be processed and packed without 
degreening were also distributed at 


random into a number of lots the 
same morning they were picked. 
Some of these lots were left un- 


washed and allowed to stand in 


open field crates on the packing- 











Table 1 Effect of Adverse Conditions in the Degreening Room on Stem- 
end Rind Breakdown and Decay in Valencia Oranges. Average of Four 
Experiments. 
Ave. Ave. % TOTAL DECAY 
Temp. R. H % SERB — ——__ —__ —___ 
Degreened at: “i NX 1 week 2 weeks 3 weeks 
High humidity ‘ be a 94 0.6 9.7 20.4 
Low humidity 7 : 83 74 77.5 27.2 41.9 


*During degreening 
R. H. — Relative humidity 
SERB — Stem-end rind breakdown 





Figure 1. 


Stem-end rind breakdown on Valencia oranges due to delayed handling. 
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house floor for two days before’ held under prevailing conditions of oranges was increased 3.0 times, in 
they were processed. Other lots were temperature, humidity and air move- Parson Brown oranges 1.5 times, and 
washed, waxed, packed at once and ment in the packinghouse. In addi- Pineapple oranges 2.1 times as com- 
, yi P andle ruit, 

Table 2. Effect of Delayed Handling of Ungassed Hamlin Oranges on Rind pared with promptly handled frv 
_ Breakdown and Decay. Average of Five Experiments — re A striking example of the ef- 
Ave. Ave. % TOTAL DECAY fect of delayed handling shown in 
Temp. R. H. % SERB - of fe iY : able 6 
TREATMENT "ie % 1 week 2 weeks 3 weeks _ experiment 8 given in Table 6. 
———— —————— ————— Valencia oranges, both pulled and 
Processed ; A 7 * . 2 92 ™ 
Processed at onc . ie 0.4 12.0 23.0 clipped, were allowed to stand two 
Delayed handling 6o* i7* 22.2 35.4 56.0 fi ‘ 
‘ days in the packinghouse, at an 
*During a 2 day standing period average temperature of 76° F. and 
**Packed in a closed carton after processing a relative humidity of 66 percent, 
R. H. — Relative humidity before processing. They showed 
SERB = Stem-end rind breakdown high amounts of rind \breakdown at 
stored at 70° F. in closed cartons. tion to the effect on rind break- the one week inspection in both 
Inspection for stem-end rind break- down, delayed handling caused a pulled and clipped lots compared 
down and decay were made as de- very marked increase in the amount With none in fruit processed at once. 
scribed above for degreened fruit. of decay recorded at two weeks. There were also high amounts of 
Results Decay in Hamlin and _ Valencia (Continued on Page 12) 


Degreened Oranges.—While most 


Table 3. Effect of Delayed Handling of Ungassed Parson Brown Oranges 


of the data to be given are con- on Rind Breakdown and Decay. Average of Five Experiments, 
cerned with non-degreened fruit, the ~— — = 
: : : Ave. Ave. % TOTAL DECAY 
results of a series of four experi- Temp. R. H. % SERB 
: ‘ : TREATMENT F. % ek 2 weeks 3 weeks 
ments with Valencia oranges de- : — were wage 
greened for 48 hours at high and Processed at once 70 ** 0.9 26.0 13.8 | 
at low humidities are presented here Pl@ved handling 73" 76° 13.3 39.8 59.0 
to show the effect of adverse con- ‘During a 2 day standing period. 
ditions in the degreening room on **Packed in a closed carton after processing. 
fruit of this variety in the 1959-60 RH. — Relative humidity 
season, The results (Table 1) show SERB — Stem-end rind breakdown i 
a very high incidence of rind break- Table 4. Effect of Delayed Handling of Ungassed Pineapple Oranges on 
down at an average relative humidity Rind Breakdown and Decay. Average of Four Experiments, 
of 74 percent compared with prac- tii es % TOTAL DECAY | 
tically none in that degreened at 94 emp. R. H. % SERB 
nar ‘ TREATMENT F, NX 1 week 2 weeks 3 weeks 
percent. in en 66. 6 RR ee eee cchaciaied 
incidence of rind breakdown, fruit Processed at once 70 . 5.1 23.5 11.8 
© ae Delayed handling 73* 73* 83. 50.3 70.5 
degreened at the lower humidity de- ~""*°" “’neun’ ~~ , = ” 
veloped almost three times as much *During a 2 day standing period. 
decay at two weeks and twice as **Packed in a closed carton after processing. { 
much after three weeks. This is in R. H. — Relative humidity 
agreement with our more extensive SERB = Stem-end rind breakdown 
published work (1, 2) and again { 


emphasizes the importance of care- YW) 80 
ful attention to the relative humidity 
in the degreening process. 
Non-Degreened Oranges.—The ef- 
fect of delayed handling of four 
varieties of ungassed oranges on 
‘ind breakdown and decay is shown 
in Tables 2 and 5. Comparison 


60 


in each case is made with identi 
cal lots of fruit washed, waxed, 
packed in closed fiberboard cartons 
and stored at 70° F. the same morn- 
ing the fruit was picked. It will 
be noted that a delay of two days 
in processing resulted in high per- 
centages of stem-end breakdown 
contrasted with very little in fruit 
handled promptly. Fruit of the 


40 


20 





Pineapple variety was especially | 
susceptible to this type of peel in- Oo 
jury. The average amount of rind 20 40 60 80 100 

breakdown recorded one week from ; 


% TOTAL DECAY-TWO WEEK 


picking for all varieties was 2.0 per- % STEM-END RIND BREAKDOWN- 
cent in promptly handled fruit and ONE WEEK } 


33.9 percent for fruit processed - ‘ j : , 
Z 3 Figure 2. Correlation of stem-end rind breakdown with decay in Pineapple oranges 
after a delay of two days when subjected to delayed handling. Regression equation, E — 0.584X +4 6.12. 
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When You Use 
FLORIDA-FORMULATED 
ARMOUR 


Scientifically formulated for Florida soil and 
weather, Armour Vertagreen has an extra 
growth boost that gives you bigger yields of 
higher-quality citrus fruit ... more profit per 


See your friendly Armour representative 
today, and order Florida-Formulated Armour 
Vertagreen. Let your extra profits prove to 
you that Armour Vertagreen Is Worth More 
Because It Does More! 


Anderson, M. D. 
P. 0. Box 985 
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Phone: EV-5-0766 
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EFFECT OF DELAYED 
HANDLING AND OTHER 
FACTORS ON RIND 
BREAKDOWN AND DECAY 
IN ORANGES 


(Continued from Page 10) 


decay recorded at the second week 
inspection compared with practical- 


ly none in promptly handled fruit. 
In a few experiments delayed handl- 


Table 5. Effect of Delayed 
Rind Breakdown and Decay. 


Handling 
Average of Four Experiments. 


THE CITRUS 


stand 48 hours in the packinghouse. 
The results of this test are given 
in Table 7. In addition to heavy 
rind breakdown and decay in oranges 
left outdoors, there was also con- 
siderable sunburn. 


Experiments were carried out to 
determine whether pulled fruits were 


more susceptible to stem-end rind 
breakdown than clipped fruits. The 


theory was that pulling, even when 


of Ungassed Valencia Oranges on 


Ave Ave. % TOTAL DECAY 

aE remp. ces. es % SERB 
TREATMENT FE. % 1 week 2 weeks 3 weeks 
Processed at once 70 “* 1.6 7.2 17.5 
Delayed handling tag 6u* 16.6 21.3 30.7 
*During a 2 day standing period. 

**Packed in a closed carton after processing. 

mR. Relative humidity 

SERB — Stem-end rind breakdown 
ing increased the amount of decay the fruit was not plugged, might 
without causing visible rind break- injure tissue about the stem-end and 
down. For example, in one experi- make it more liable to breakdown. 
ment no rind breakdown was re- 


corded seven days from the picking 
date, but decay at the two 
inspection increased from 3.8 
cent in promptly handled fruit 
20.0 percent in that subjected 
delayed handling. 

An be- 
tween stem-end rind breakdown and 
decay is shown by Pineapple oranges, 
Fruit which allowed to stand 
for two days on the packinghouse 
floor before washing and waxing 
showed considerable variation be- 
tween experiments in respect to the 
incidence of stem-end rind 
down. This was due to variation 
in humidity and air movement dur- 
ing the standing period. Variation 
in fruit samples may also have been 
a factor. Statistical analysis of the 
data from 14 experiments showed 
a highly significant correlation of 
rind breakdown at one week with 
tital decay at two weeks (r = 
+0.866). The relationship is shown 
in Figure 2. 

An example of what might hap- 
pen to oranges left outdoors is 
shown by Valencia fruit taken from 
a semi-trailer, These fruits were 
in the trailer for 22 hours at a low 
humidity and part of the time were 
exposed to direct sunlight. A sample 
was then placed in the shade of a 
tree. Average humidity in the shade 
was 54 percent; average tempera- 
ture was 86° F. The total time 
from picking was about 44 hours. 
Comparison was made with other 
fruit of the same variety picked the 
same day and: 1, processed and 
packed without delay; 2. allowed to 


week 
per- 
to 
to 


interesting relationship 


was 


break- 


In eight experiments (Table 3) with 


INDUSTRY 
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Pineapple oranges the average amount 


of rind breakdown due to delayed 


handling in pulled fruits was 49.6 | 


percent; in clipped fruit it was 33.9 
Statistical analysis of the 
data showed the difference to be 
on the borderline of significance. 
There was no significant difference 
in total decay between pulled and 
clipped lots after two weeks storage. 
Results of five experiments with 
Valencia oranges (Tables 6 and 3) 
showed very little difference be- 
tween pulled and clipped fruits in 
respect to rind breakdown or to de- 


percent. 


cay. In these experiments, however, | 
there were marked differences in 


rind breakdown and decay for both 
methods of picking between oranges 
processed at once and those allowed 
to stand two days before processing. 

Curing non-degreened Valencia 
oranges was investigated as a means 
of controlling rind breakdown when 
a delay in processing is unavoidable. 


(Continued on Page 14) 


Table 6. Effect of a Two Day Delay in Handling Valencia Oranges. 
Average Temperature 76° F., Average Humidity 66% in the Packinghouse. 
One Experiment. 
% SERB % DECAY 
No. Treatment 1 week 2 weeks 
1 Pulled fruit, processed at once 0 1.3 
2 Pulled fruit, delayed handling 28.8 26.3 
3 Clipped fruit, processed at once 0 0 
4 Clipped fruit, delayed handling 87.5 22.5 
SERB — Stem-end rind breakdown 
Table 7. Effect of Exposure Outdoors Before Processing on Rind Break- 
down and Decay in Valencia Oranges. One Experiment, 
Ave. Ave. % Sunburn % SERB% DECAY 
No. TREATMENT Temp. R. H 1 week 1 week 2 weeks 
EF, % 
1 Processed at once 70 we 0 1.3 3.8 
2 Stood in Packinghouse 4 
48 hours 81* 66* 0 8.8 12.5 
3 Exposed outdoors, 44 
hours 86* »4* 32.5 48.8 47.5 


*During the standing period 


**Packed in a 


R. H. 
SERB 


Relative 
Stem-end 


= humidity 
= rind breakdown 
Table 8 Effect on Delayed 
Pulled and Clipped Oranges. 


No. Treatment 

1 Pulled fruit, processed at once 
2 Pulled fruit, delayed handling 
3 Clipped fruit, processed at once 


4 Clipped fruit, delayed handling 


Handling 





closed carton after processing 


on Rind Breakdown and Decay in 


Pineapple Oranges 


Valencia Oranges 





% DECAY% SERB % DECAY 





SERB Stem-end rind breakdown 


Pineapple Oranges 
Average of 8 experiments 
Average temperature 73 


Average relative humidity 


. 


= 


~ 


.co7 
3% 


Valencia Oranges 





SERB 
1 week 2 weeks 1 week 2 weeks 
3.3 22.8 0.3 3.4 
49.6 39.5 16.3 21.3 
1.3 14.9 0 3.4 
33.9 35.9 14.7 19.1 
1 











Average of 4 experiments 
Average temperature 78° F. 
Average relative humidity 72% 
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HIGHEST PERFORMANCE LEVEL OF ANY SPRAYER IN THE WORLD... 


That’s just what you get... mo matter which of the many models you choose. 
Measured by any standard, judged by any detail, the HARDIE Duo-Fan, two fan 
sprayers are the greatest and most advanced sprayers ever built. 





Not only are these sprayers bigger than ever before, but each and every part 
right down to the nozzle tips saves time and labor, and cuts maintenance costs 
to the vanishing point. HARDIE sprayers simply are bigger and stronger than 
any other sprayer on the market. 





HARDIE DF-520 “DUO-FAN” AIR BLAST SPRAYER 


Perfect for the medium size grower, delivering over 62,500 Just look at the many exclusives: HARDIE sprayers permit you to adjust nozzles, 
cubic feet of air per minute. even change tips easily and quickly in the field. Spray the largest trees on 
ae 2 BOTH sides of the row, and meet the most gruelling tests with more than 


= ample capacity and power. HARDIE sprayers give you adjustable air guide 
vanes to meet your most exacting requirements. HARDIE gives you two large 
aluminum axial flow fans which provide more working area than any other 
4 sprayer in its class. HARDIE gives you stainless steel tanks, stainless agitator 
shafts, stainless agitator paddles, stainless drive tubes, all stainless interior 
piping. HARDIE gives you dependable proven aircraft-type remote controls. 
Heavy duty construction, simple design, easy to operate. Controls throttle and 


\ 
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Warren Johnson Honored By 
Meritorious Service Award 


Mr. Warren O. Meteorolo- 
gist in Charge of the Federal-State 
Frost Warning Service was presented 
with the U. S. Department of Com- 
merce Meritorious Service Award for 
outstanding public service. Mr. W. L. 
Thompson, U. S. Weather Bureau Re- 
gional Administrative Officer, as the 
representative of Luther H. 
Hodges, Secretary of Commerce, pre- 
sented the citation and the Depart- 
ment of Commerce Silver Medal to 
Johnson his fellow Rotarians. 

Johnson has almost 33 years of ser- 
vice with the U. S. Weather Bureau 
at Huron, South Dakota, Washington, 
D. C., moving to Florida in 1935. 


Johnson, 


Gov. 


before 


EFFECT OF DELAYED 
HANDLING AND OTHER 
FACTORS ON RIND 
BREAKDOWN AND DECAY 
IN ORANGES 

(Continued from Page 12) 


Curing was done in degreening 
rooms at a high relative humidity 
for two days. No ethylene 
used. In one room the temperature 
was controlled at 85° F, Compari- 
son was made with fruit which stood 
on the packinghouse floor for the 
same period. Curing at 85° F. re- 
dueed rind breakdown from 16.6 per- 
cent to 3.8 percent, but 
decay from 15.0 percent to 17.5 per- 
cent. Curing at room temperature 
reduced rind breakdown from 16.6 
percent to 3.3 percent and reduced 
decay from 15.0 percent to 10.7 
percent, 
Discussion and Summary 

Data presented in this paper bring 
out very forcefully the importance 
of prompt handling of oranges for 
the fresh fruit markea, when the de- 
greening season is over, in order to 
reduce losses from stem-end rind 
breakdown and decay resulting from 
delayed handling. This was shown 
to be true for four of the common 
commercial varieties. Fruit  sub- 
jected to delayed handling developed, 
on the average, 34.0 percent stem- 
end rind breakdown compared with 
only 2.0 percent for fruit processed 
the same morning it was picked. De- 
layed handling also caused a marked 
increase in decay from 17.2 percent 
in promptly handled fruit to 36.7 
percent in that subjected to a delay 
in processing, or over twice as much. 


was 


increased 


1935 to 1946 he divided his 
time as hurricane 
and Miami 


frost 


From 
forecaster at Jack- 
during the sum- 
warning forecaster at 
Lakeland during the winter months. 
He has been in charge of the Frost 
Warning Service since October 1943. 


sonville 
mer and 


He is a native of Minnesota (Ben- 
son), a graduate of Gustavus Adol- 
phus College (1928), past president, 


former secretary and treasurer of the 
Lakeland Rotary Club. He and 
wife, Mary hove two children — a 
Russell, in the USAF SAC as a 
B-47 pilot. Daughter, Mrs. 
W. S. Callaway, Jr. is the mother of 
their two grandsons. 


his 


son 
Dagmar, 


The total loss in marketable fruit 
from rind breakdown combined with 
decay found to be 
very great due to delayed handling. 

Oranges exposed outdoors also de- 
veloped high amounts of rind break- 
sunburn and decay. When 
ungassed oranges cannot be handled 


excessive was 


down, 


without delay, the results showed 
that rind breakdown can be con- 
trolled by holding them at a high 


relative humidity in degreening 
rooms (without ethylene) either at 
85° F. or at prevailing temperatures 
until thay can be 
marked difference in 
rind breakdown and decay was found 
between pulled and clipped fruit due 
to delayed handling. A _ highly 
significant correlation was found be- 
tween stem-end rind breakdown and 
decay, indicating a deterioration in 
the rind tissue which facilitates the 


processed. No 
respect to 


invasion of stem-end rot and mold 
fungi into the fruit. 
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1960-61 Citrus Crop 


About Half Harvested 


half of the 1960-61 
crange and 
crops have harvested 
in various marketing qnuannels so far 


Florida 
grapefruit 
and 


About 
estimated 


been used 


this season, according to Robert W. 
Rutledge, Florida Citrus Mutual exec- 
utive vice president. 


Rutledge said the utilization of or- 
anges reached 43,715,000 boxes 
ruary 18, leaving 43,785,000 boxes to 
be utilized in various marketing chan- 
nels, the current U. S. De- 
partment of Agriculture’ estimate. 
Last season orange utilization reached 
the half way point around February 


Feb- 


based on 


10, with total utilization for the 1959- 
60 season reaching 91,500,000 boxes. 
He said there are about 


' 


‘ 
i 


15,000,000 ) 


boxes of grapefruit remaining for har. | 


vest based on the current government 


estimate. This represents about half 
of this season’s grapefruit crop. 
Rutledge noted that Florida con- 


centrators have utilized about 26 mil- 


lion boxes of oranges in packing over j 


38 million gallons of frozen 
concentrate so far this season. 
“Around 250,000 Valencia 


oranges have been harvested to date,” 


crange 
boxes of 
Rutledge said. 


“It will be 
Valencias 


about six weeks before 


are generally ready for 


frozen orange concentrate.” 


GROWERS CHOOSE 
CONVENTION SITE 
Florida Fruit & Vegetable Associa- 
tion’s general convention chairman J. 
Abney Cox, has announced that this 
convention will be held Sep- 
tember 27, 28 and 29 at Hotel Ameri- 
cana, Bal Harbour, near Miami Beach. 


year’s 


21(3): 18-238, 25. 


1958. 
2. . Methods for 
the control of decay in oranges. 
Citrus Magazine 22(4): 8, 10-11, 


26, 30-31. 1959. 
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= \ When your crop is at stake, there’s no room for 
halfway pest control measures. That’s why it’s 
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always a good idea to check with your Swift crop 
advisor at the first sign of an insect infestation. 
, He will recommend the best control measures to 
use. It’s a free service to you from Swift. 


for 





TE 
vet There’s a Swift Gold Bear 
his } pesticide for the control of 
ep, every insect . . . each is spe- 
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THE EFFECT OF COPPER ON 
RUST MITE CONTROL WITH 


4 RUST MITIE MITICIDES 
(Continued from Page 7) 


and Kepone with or without cop- 
per were equally effective and 
superior to sulfur, and zineb with 
copper. 

experiments 
copper had no ef- 


Discussion —In_ the 
reported here, 


Table 5. 
plications of tribasic copper sulfate 
sulfur, zineb, Chlorobenzilate, and 
25, 1959. 


Main Treatments 
in Pounds per No 
100 Gallon Copper 


Coppers 


Check 37.5 47.6 
Sulfur, 10.0 41,2 39.2 
65% zineb, 0.5 24.6** 35.8 
Chlorobenzilate 
25W, 0.5 28.4** 26.1** 
Kepone 50W, 0.5 26.9** 25.5** 
Average 31.7 34.8 


THE CiTRees 


Post-bloom 


copper. These differences were also 
found in the experiments reported 
here even (when the dosage of 53% 
copper in the summer spray was 
reduced to 0.7 Ib. 

In addition, these experiments 
have shown that: 1) where copper 
was used in only one spray, 1.0 lb. 
of zineb in both post-bloom and 
summer sprays gave as long con- 
trol as 0.5 lb. without copper in 


Effect of post-bloom, summer and post-bloom plus summer ap- 
on control of citrus rust mite with 
Kapone applied March 25, and June 


Average Percent of Fruit Infested With Citrus Rust Mite1,2 


Post-bloom and 


Summer Average 
Coppera Summer Copper s, 4 
43.4 62.4 47.7 
42.0 35.8 39.6 
35.6 15.6 35.4 
28.6** 25.9** Se i 
17.1** 16.5** 21.5 


i1Average of mite counts made on May 13, June 2, ?2 and 29, July 28, August 18 


and September 9, 1959. 


2Samples of 25 fruit per tree per count. 


sPost-bloom dosage of 539% tribasic copper sulfate: 1.4 Ib. per 100 gallon. 


aSummer dosage of 53% tribasic copper 


**Superior to all other treatments at the 


fect on the percent of fruit in- 
fected with citrus rust mite when 
the rust mite population was in- 
creasing on unsprayed trees. how- 
ever, copper sprays prolonged high 
populations or caused an _ increase 
if applied when unsprayed popula- 
tions were declining. These ef- 
fects of copper were present al- 
though somewhat modified on trees 
sprayed concurrently with zineb, 
but were absent where copper was 
used with sulfur, Chlorobenzilate or 
Kepone. 

Since copper reduced the effective- 
ness of only zineb, reduction in con- 
trol could not have been due to any 
effect of the copper on the citrus 
rust mite population, but was due 
only to the chemical reaction be- 
tween zineb and copper reported 
by McBride (4). This indicates 
that copper may reduce the ef- 
fectiveness of only those rust mite 
miticides with which it will react 
chemically. 

Two experiments conducted dur- 
ing 1958 (Johnson 5) showed no 
significant difference between 0.5 
and 1.0 lb. of zineb applied post- 
bloom and in the summer. When 
1.4 lb. of 53% tribasic copper sul- 
fate was used with zineb in both 
applications, 1.0 lb. of zineb gave 
longer control than 0.5 lb., but not 
so long as either amount without 


sulfate: 0.7 lb. per 100 gallon, 


1% level of significance. 


either spray; 2) both 0.5 Ib. of 
Chlorobenzilate 25W and Kepone 
50W, whether used alone or com- 
bined with copper, were equal to 
0.5 lb. of zineb and superior to 
0.5 lb. of zineb plus copper; and 
3) sulfur was no better than 0.5 
lb. of zineb plus copper’ even 
though the effectiveness of sulfur 
was not reduced by copper. 

These findings show that 0.5 Ib. 
of zineb will give excellent control 
of citrus rust mite where no cop- 
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per is used, but the dosage of 
zineb should be increased to 1.0 
lb. in both post-bloom and summer 
sprays if any copper is used in 
either spray. Furthermore, both 
Chlorobenzilate and Kepone appear 
to be worthy substitutes for zineb, 
particularly where copper must be 
employed, although previous experi- 
ments (Johnson, et al. 6) have 
shown that zineb is somewhat su- 
perior to Chlorobenzilate where no 
copper is involved. 

Neither zineb nor Chlorobenzilate 
or Kepone have any fumigating ac- 
tion on citrus rust mite and are 
very effective when applied where 
rust mite is numerous. For max- 
imum control, these materials 
should be applied thoroughly when 
citrus rust mite first appears. 
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oil deposits when applied with 
zineb, and deposits of zineb when 
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Proc. Fla. State Hort. Soc. 71: 
118-122. 1958. 
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fect of copper compounds on con- 
trol of citrus rust mite with zineb. 
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FLORIDA ORTHO* 
CITRUS SPRAY PROGRAM 


Dormant Spray (December 20 to February 10) 


. ORTHO Nutritional S-C-Z-Mn-B Spray No. 2 Dosage: 60 lbs./500 gals. Controls: Citrus Rust Mite, 
ORTHO Sodium Molybdate Dosage: 5 ozs./500 gals. Scab, Melanose, Copper, 
ORTHO Spray Sticker Dosage: 40 ozs./500 gals. Zinc, Manganese, Boron 


mn Nutrition—Yellow Spot 
Note: ORTHO Spray Sticker has proven especially beneficial in sticking nutritional sprays. 


Post Bloom Spray (from % petal fall until fruit reaches 4%” in diameter) 


ORTHOCIDE 50 Wettable Dosage: 10 Ibs./500 gals. Controls: Fruit Set, Foliage Growth, 
ORTHO Parathion 8 Flow Concentrate Dosage: 20 ozs./500 gals. Melanose, Scab, Black Scale, 
ORTHO Zineb 75 Wettable Dosage: 3 Ibs./500 gals. Florida Red Scale, Purple Scale, 
ORTHO Trithion 4 Flowable or Citrus Rust Mite, Fruit Russet, 
ORTHO Ethion 4 Flowable Dosage: 40 ozs./500 gals. Citrus Red Mite, Texas Citrus 
ORTHO Spray Sticker Dosage: 40 ozs./500 gals. Mite, Six Spotted Mite, Aphids, 


Mealybugs, Fruit Worms 
Note: In recent years, minor pests, including Aphids, Mealybugs, Fruit Worms, Black Scale, have become 
increasingly important to control. Parathion in the post bloom spray prevents the build-up of these pests. 
If preferred, ORTHO Malathion may be substituted. 


Summer Spray (July 7 to July 31) 


FLORIDA VOLCK Soluble Oil Spray Dosage: 5 gals./500 gals. Controls: Florida Red Scale, Purple 
ORTHO Zineb 75 Wettable Dosage: 5 |bs./500 gals. Scale, Black Scale, Citrus Red 

Mite, Texas Citrus Mite, White 

Fly, Sooty Mold, Greasy Spot, 

Citrus Rust Mite, Fruit Russet 
Note: Check with your local ORTHO Fieldman for other available phytonomic oil sprays. Florida Red 
Scale is best controlled between July 15 and July 31. If the interval between the Post Bloom Spray and 
the Summer Spray is extended to an aerial application of ORTHO Trithion 4 Flowable or ORTHO 
Trithion — Sulfur dust formulations may be needed for control of rust mites and spider mites prior to 
the Summer Spray. 


Fall Spray (October 1 to November 15) 


ORTHO Tedion 25 Wettable Dosage: 21% lbs./500 gals. Controls: Citrus Red Mite, 
Chlorobenzilate 25 Wettable Dosage: 21% lbs./500 gals. Texas Citrus Mite, Citrus Rust 
ORTHO Spray Sticker Dosage: 40 ozs./500 gals. Mite, Fruit Russet 









Note: In groves where greasy spot is a problem, protection of the late summer-early 
fall flush may be necessary. ORTHO PHALTAN 50 Wettable and ORTHO Copper 
53 Fungicide combined with ORTHO Spray Sticker are recommended for this use. 
Consult your local ORTHO Fieldman for information on the proper rates and timing. 


Florida growers report top results with ORTHO program 


* 


“We've increased production 25% J 
and doubled quality with an ORTHO 
Program,”’ says James H. Dickinson, 
partner and production manager, § 
Wardlaw Bros.- Dickinson, Frostproof, 
Florida. Many other Florida growers are 
getting results like these, because the 
ORTHO Citrus Spray Program gives & 
you top-quality products, plus all the 
benefits of ORTHO Field Service. 


°F 
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HELPING THE WORLD GROW BETTER 


CALIFORNIA CHEMICAL COMPANY, ORTHO DIVISION P.O. Box 7067, Orlando, Florida T. M, REG. U.S. PAT. OFF.1 ORTHO. ON ALL CHEMICALS, READ DIRECTIONS AND CAUTIONS BEFORE USM 
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Florida Citrus Exposition This Year 
Forecast As One Of 


The theme of the 1961 Florida Cit- 
rus Exposition at Winter Haven, 
March 11-18, will be ‘Florida Citrus 
Goes ’Round The World”, as plans are 
now being readied to present the dra- 
matic history of citrus from its be- 
ginning in Asia more than 6,000 years 
ago to present day, world-wide 
production ... and a projection of its 
future importance, since the medical 


its 


By BILL CARTER 


———— 


the story of citrus from its beginning. 
will show where citron seeds 
buried with the mummified 
Babylonian kings about 
and how citron and small 
show according to old 


These 
were 

bodies of 
1,000 B.C. 


oranges up, 


Chinese manuscripts, during the per- 


he Beat 


known fact that during the 
past few years the medical division of 
the National Space Ad- 
ministration has thorough, 
scientific study of all types of food 
stuffs that might better sustain hu- 
man life in outer space. One of the 
conclusions reached by NASA in this 
vital research program is that orange 
juice is the one whole natural food 


It is a 


Aeronautical 
made a 





Winter Haven—Bess Myerson, Henry Morgan and Betsy Palmer, three of the regular panelists 
on “I've Got A Secret” will visit Winter Haven during the 1961 Florida Citrus Exposition, 
March 11-18. Two telecasts of the popular CBS-TV network show will be made from here during 


Exposition week. 


Aeronautical 
designated 


division of the National 
Space Administration 
orange juice as one of the five basic 
foods which will be carried when 
America’s astronauts make the much 
heralded journey into outer space. 


has 


The story of Florida citrus will lit- 
erally go around the world by tele- 
vision when Garry Moore, the Colum- 
bia Broadcasting System’s popular 
TV star, will telecast three of his 
network shows from the Exposition 
during the week. 

Willard Roe, young, energetic, vet- 
eran citrusman, who is president of 
the Florida Citrus Exposition states 
that every effort is being expended 
to make this the greatest ‘all-citrus- 
industry’ show in its 37-year history. 

Crews of artists and workmen are 
working ‘round the clock’ to complete 


an array of unique, interesting and 
educational displays which will 
graphically present the dramatic 


history of citrus. 
A series of eight colorful, animated 
books, 10 X 16 feet in size, will tell 


iod of Emperor Ta Yu from 2,205 to 
2,197 B.C. 

Apparently citrus remained an Asian 
delicacy reserved for kings and emp- 
erors for thousands of years, or until 
the time of the great Crusades. The 
return of these warriors to. their 
homelands led to the spread of citrus 
in Europe and then to the Island of 
Haiti in later years ‘by Columbus on 
his second voyage to the new world. 

The first plantings in Florida 
the start of today’s fabulous industry 

. were recorded during the period 
from 1513 to 1565 during the Spanish 
expeditions of Ponce de Leon and 
Menendez. And the circuit of citrus 
around the world was virtually com- 
pleted when oranges were first intro- 
duced into Australia in the year 1788. 

As this story is being told through 
graphic displays at the Exposition, 
more than 100,000 persons, who are 
expected to visit the show will get an 
‘inside look’ at the United States’ first 
successful intercontinental missile, 
the mighty 75-foot Atlas. 


which has been selected as one of the 
five basic foods to be carried by our 
attempt 
a human being into outer 


astronauts when an is made 


to project 


space. 
The annual Florida Citrus Exposi- 
tion parade will begin promptly at 


10:00 a.m. on Saturday, March 11, as 
30 elaborate floats, 15 marching bands, 


visiting dignitaries and _ scores of 
beautiful girls swing through the 


downtown streets of Winter Haven to 
(Continued on page 27) 


THE EFFECT OF COPPER ON 

RUST MITE CONTROL WITH 

4 RUST MITE MITICIDES 
(Continued from Page 16) 


Jour. Econ. Ent. 395-397. 


53: 
1960. 

6. Johnson, R. B., J. Ri. King 
and W. L. Thompson. Chemical 
control of mites damaging citrus. 
Fla. Agr. Exp. Sta. Ann. Rept. 
1958: 228-229, 1959; 227-228, 


1960: in press. 
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Buyer's-eye view of S-P-M citrus quality 
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Florida state inspector checks the size 
and grade of a Sul-Po-Mag grown orange. 
Inspections prove the better-quality orange 
is the one that gets its share of magnesium. | 










better color...thinner rind... mere vitamins in the juice wy 





That’s what buyers see in samples picked from trees nourished by Sul-Po-Mag. MUA LAY 
Citrus trees “like” what they get from Sul-Po-Mag — water-soluble magnesium that Que Senin 
produces fruit of exceptionally good quality. Tests prove that, with adequate mag- Sonne an 
nesium, rinds are thinner... color is brighter (inside and out) ... and sugar and vita- cen ae 
min content of the juice are greatly increased. With Sul-Po-Mag, yields are greater cheated hows 
too. Water-soluble Sul-Po-Mag stays in grove soils all season long... slowly releases aeolian 
magnesium nutrition for better tree health and higher fruit quality. Next time you buy 


This seal is your assurance 


fertilizer, ask for Sul-Po-Mag. of extra-value fertilizer 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION IMG lef) 


SPM-11-01 ADMINISTRATIVE CENTER: SKOKIE, ILLINOIS PRODUCTS FOR GROWTH® 
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Agriculture’s Tax Dollars 


The data in the paper I am about 


to present was given to a_ small 
group over a year ago. 

It was my thought upon hearing 
it that every member of the Flori- 
da State Horticultural Society should 
Let me add, I 


wish it was possible for every per- 


know these facts, 
son interested in agriculture in the 
State of Florida to them. I 
so stated this to the Executive Com- 
mittee of the Hort Society and was 
appointed to see that it was done. 
I tried to get several good speakers 


know 


to do it but was unsuccessful; there- 
fore, I am giving it myself. I do 
not claim credit for the data or 
the hours of work that must have 
gone into the gathering of this in- 
formation. 

The General Appropriations Bill 
for the biennium of 1959-60 totaled 
$702,038,708. These funds are con- 
sidered the normal operating funds 
of the State. They do not include 
gas taxes and other funds which the 
State Road Department uses; neither 
include 
taxes, 


do they various inspection 


fees, excise etc. However, 
the expenditures under the General 
Appropriations Bill are 
considered the interest of the Legis- 


lature toward operating the State’s 


normally 


business. 
The breakdown of the $702,038,- 
708, as to the amount of expendi- 
tures in the various categories, is 
as follows: 
(and I am none 
of us will criticize money spent on 
education) got 65% of the total 
monies or $456,108,348 (including 
Public Schools, Junior Colleges and 
Universities). Of this amount the 
Public Schools as such got $380,019,- 
932 or 54.2% of the total appropri- 
ation made, and the Universities got 
10.8% or $76,088,426. 
Courts and Criminals 


Education sure 


got 6.8% 


of the total appropriation or $47,- 
622,659. 
Mental and Alcoholic programs 


$50,728,889. 
or $64,252,836. 
Forestry 


got 7.2% or 
Welfare got 9.2% 
Agriculture including 


Presented by H. A. Thullbery at 


the General Session of the Florida 
State Horticutural Society at the 
73rd Annual Meeting in Tampa, 


October 26, 1960. 


of $22,963,813. 
Industry and Tourism got .725°; 
or a total of $4,995,232. 


got only 3.27% 


Fisheries (commercial) got .2834 
or a total of $1,990,791. 

A recap of Agriculture and 
Forestry shows Agriculture alone got 
only 2.56% or a total of $17,982, 


302 and Forestry alone got only 
.71% or $4,981,267. The total of 


the two makes up the 3.27% or $22,- 
963,813, the amount listed 
Agriculture above. 

Of all the categories receiving 
monies from the General Appropria- 
tion Bill (meaning the State) there 
are only four which produce 
money, thereby enabling the 
to collect taxes to pay the 
State operations — and 
the State to maintain the 
tivities. This comment is based on 
the fundamental fact that 
coming into the State is derived 
from two general sources: (1) Items 
that are 
otherwise 


under 


any 
State 
cost of 
other ac- 
money 


manufactured, or 
Florida and 


grown, 
produced in 


sold outside, thereby resulting in 
new money in circulation, and (2) 
new money brought into the State 


in the form of new capital. 
In these find the 
following respective monetary values 


categories we 


to the State: 
1. (a) Agriculture — total mone- 
tary value for the year 1958 — $3,- 
243,520,000, 
(b) Forestry — for the year 1957, 
$453,972,000. 
2. Fisheries — for the year 1957, 
$29,487,000. 
3. Manufacturing — for the year 
1956, $1,168,665,000. 

In connection with this item of 


Manufacturing it is interesting to 
note that a substantial part of the 
so-called manufacturing or industry 


exists largely because food, feed, 
and fiber are grown in Florida. 
4, Tourism — for the year 1955 
(and no doubt much larger now) 
$1,008,000,000. 

These are the items that make 
jobs, payrolls, cargoes, and_ the 
ability to pay taxes. The biggest 


of these is Agriculture, yet Agricul- 
ture received 2.56% of the 
total funds appropriated by the 
Legislature in the General Appropri- 
ations Bill to run the business of 
the State of Florida. 


only 


enabling 


The total of all monies appropria- 
ated for all these income producing 
categories was only 4.278% of the 
total appropriated by the 
Legislature in the General Appropri- 
ations Bill, 

Vhile I am talking for Agricul- 
ture, it remembered that 
we also have Tourism, Manufactur- 
ing, and other income producing 
categories. In fact, as more and 
more people locate in the State, the 
these 


monies 


must be 


voters in income 
industries 


a minority group. 


producing 


become more and more 


It would be well to see these in- 
come producing categories join forces 
in an that each re- 
ceives its fair share of the tax dol- 


effort to see 


lar. In union there is strength. 

If our State is going to be able 
to maintain the staggering expendi- 
tures for education, welfare, mental 
and alcoholic programs, courts, and 
criminals, then it appears essential 
for the State to “plow back” into 
its productive much 
larger percentage of the total State 
for operational 


industries a 


dollars appropriated 
purposes. 

Please bear in mind that the small 
number of dollars appropriated for 
Agriculture includes the Agricultural 
experiment stations, Agricultrual ex- 
tension State Plant Board, 
Florida livestock board, Florida board 
of forestry, Agricultural buildings, 
and the Everglades Fire Control Dis- 


service, 


trict —- their manpower, both pro- 
fessional and otherwise; their equip- 
ment supplies of all kinds; their 


traveling expenses, and their operat- 
ing costs. All of this is included 
in the 4.278%. 

If you do not know the predica- 
ment your agricultural directors and 
their assistants are in, ask them and 
you will get the sad news. You of 
the east coast area are reminded 
of your loss to industry of Dr. John 
King from the east coast experiment 
station. While Dr. A. H. Krezdorn 
was lost from the Lake Alfred Sta- 
tion, we still have him at Gaines- 
ville, 

Fourteen months ago Dr. J. J. Mc- 
Bride, Organic Chemist, left Lake 
Alfred and has not been replaced. 
Dr. W. Grierson left Lake Alfred 
on December 31. Pierre Jutras, 

(Continued on Page 26 


1 


= 


e 
e 


March, 1961 THE CITRUS INDUSTRY Twenty-one 









get better grade fruit 


om 


greater 
yield 
_ per 
\. tree _ correct 
; iron 
deficiency 
ith 


water soluble available iron 


GREEN UP YOUR GROVES with Sequestrene Iron Chelates—a rich source 

of available iron that is easy to use, compatible with most commonly 

used fertilizers and produces long-lasting results. 

Growers report greater yield of citrus fruit per tree—better quality fruit, 
grading cut higher. Fruit has been shown to record higher sugar Available Package Sizes 





content, lower percentage of fruit acids, far superior color and increase a Chelate —avail 
in iron content and soluble solids in the juice. bags and 50-lb. drums 
So, act to prevent possible dieback and downgrading of fruit due to iron ' NaFe Chelate Pellets 
chlorosis. Green up your groves without the problem of lcaf-spotting o: : n 50-Ib. bags 
chiorotic new growth. Correct iron deficiency even if you have the problem 
of soil fixation, with Sequestrene Iron Chelates—manufactured by Geigy vn trene NaFe 1 Chelate on 
Agricultural Chemicals, pioneers in metal chelates for the field of agriculture. Yorn t yvailable in 50-Ib bags 


Order Sequestrene Iron Chelates now from your farm chemicals supplier. 
in either non-segregating powder or pelcted forms. Or loo fer the brand 
name ‘“‘Sequestrene” as a source of available iron in the fertilizers you buy. 


eily ORIGINATORS OF DDT INSECTICIDES 


GEIGY AGRICULTURAL CHEMICALS «© Division of Geigy Chemical Corporation Saw Mill River Road, Ardsley, N.Y. 
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TRISTEZA --- A REMINDER 


Foreword 
The this report is to 
remind that tristeza 


does exist, that it is present in every 


purpose of 


Florida growers 


citrus area of the state, and that 
there is an element of risk in using 
Sour Orange as a rootstock in new 


plantings. The report is not intended 
to alarm the Florida 


Certainly, it should not be interpreted 


cirtus grower 


to advocate the abandonment of Sou 
rootstock in Florida citrus 

that can be made only by 
himself. An attempt is 


oOlange 
a decision 
the grower 
made, by presenting the available evi 


dence, to allow the grower to eval 


uate the degree of risk involved and 


thereby arrive at an intelligent de 
cision. 

Tristeza Spread 
reported from 


Argentina, “A 


In 1933, Carrera (1) 


Corrientes province, 
today accepted 


tristeza in Ar- 


new disease of citrus”, 
as the first report of 
gentina. 

In 1940, ’41, Bitancourt (2) reported 
the continuing spread of this disease 
into additional provinces of Argentina 
and the destruction that it was caus- 


ing. At this time, it was called 
“Podridao des Radicelas” or “decay 
of the rootlets”. 

In 1941, Moreira (3) gave this dis- 
ease the name “Tristeza” a word 
meaning sadness or sorrow. In the 
years that followed, tristeza spread 
northward through Argentina, Ura- 


guay, and Brazil, virtually eliminating 
all susceptible combinations of root- 
stock and scion in thousands of acres 
plantings. 

Wallace 


of citrus 


In 1946, and Fawcett (4) 


cited evidence of the virus nature of 
a disease called “quick decline” in 


California, now recognized as Tristeza. 


In 1952, Grant and Schneider (5) 
reported finding “a mild form” of 


Tristeza in groves in the vicinity of 
Winter Florida. 

Thus, within the space of 20 years, 
reported from all 
areas in 


Garden, 


tristeza had ‘been 


principal citrus producing 
the western hemisphere. 
Nature of Tristeza 
To account for the difference in its 
South America, where its 
destructiveness literally  dis- 
where it is 
relatively necessary to 
understand nature 
oi the disease and how it is spread. 
disease. Unlike 
some other citrus virus diseases, tris- 


effect in 
was 
and in Florida, 
mild, it is 


something of the 


astrous, 


Tristeza is a virus 
teza can be spread both by budwood 
and by means of insect carriers. Con- 
trol of the spread of the disease by 





GERALD NORMAN 


DIVISION OF PLANT INDUSTRY 
FLORIDA DEPT. OF AGRICULTURE 


Reprint from a talk before 
14th Indian River Citrus Seminar 
Cocoa, Florida 


January 12, 1961 


budwood may be effected by care in 


selecting the bud source; on the other 
vectored, control 


hand, because it is 


of budwood propagated from clean 
material is no assurance of continuing 
Florida, 
susceptible 
distribu- 


also be ex- 


freedom from tristeza. In 
both tolerant 


stocks are in 


where and 


common use, 


tion of tristeza virus can 
propagations of 


root- 


pected to result from 


infected material on tolerant 
stocks. 
would 


propagated 


These trees be symptomless 


and could be indefinitely 


without reaction, or any knowledge of 
thus virus 


would be sources of po- 


their infection, increasing 
residues that 
tential aphid transmission to trees on 
Sour The destruc- 


tiveness of this virus is dependent on 


Orange. degree of 


the efficiency of the vectors and the 
proportion of susceptible trees in the 
area concerned. In South America the 
disease bud- 
wood but by a highly efficient carrier, 
Toxoptera citricidus, commonly known 
as the black citrus aphid, or the trop- 
ical aphid. A very high percentage of 
in both Argentina and Bra- 
zil were sweet oranges on sour orange 
this 


Was spread not only by 


the trees 


rootstock. As a consequence of 


fact and of the aphid’s presence in 
Argentina and Brazil, the disease 
moved very rapidly and caused great 
destruction. 

vectors are Aphis 
gossypii, Aphis spiraecola and Toxop- 
tera aurantii, the aphid, the 
spirea aphid and the citrus aphid, res- 


Florida’s tristeza 


melon 


under Florida’ condi- 


thus far, 


pectively, all, 


tions, at least relatively in- 


efficient carriers. There is, however, 


always a possibility that these species, 


or certain colonies of these species, 
can become more efficient and may 
result in more rapid spread of the 


virus. There is also a very real threat 
introduction 
aphid 
establishment of 


from the 
of the tropical 
South America. 
this efficient 
serious 
Tristeza in Florida — 
Announcement of the 
tristeza in Florida had 
consequences. 


possibility of 
citrus from 
The 
virus vector could have 
consequences. 

1952-1958 
presence of 
several im- 
Planting of 
rootstock was 
nursery stock 
orange difficult or im- 
sell. Nurserymen turned 
to substitute stocks, mostly Cleopatra 


mediate 


trees on sour orange 
curtailed and 


was 


sharply 
cn sour 
possible to 


mandarin, sweet seedling, and rough 
lemon, 

In 1952, the committee that had 
completed months of work in policy 


formulation met in a special session 
what effect the presence 
of this vectored virus would have on 
its soon-to-be-launched Citrus Bud- 
Program, a program based, up 
until that time, on the control of virus 
diseases transmitted only by budwood. 


to consider 


wood 


During this meeting, the committee 
agreed that not enough had yet been 


learned of the distribution of tristeza 
in the state, its rate of spread and 
destructiveness, to predict its ultimate 
effect on the Florida citrus industry; 
therefore, the program would start as 
originally planned. 

Following this meeting, the State 
Plant Board began a survey to deter- 
mine how generally tristeza was dis- 
distributed in Florida. The survey 
showed that every citrus area of the 
had at tristeza in- 
fected trees, that many trees had ap- 
parently been infected for years, prob- 
ably from the time of their budding, 
that little if any ap 
parent spread of the virus to adjaceni 


state least some 


and there was 
trees. 

This tests of 
candidate parent trees entered in the 
Citrus during this 
period. Tests showed that there were 


was confirmed by 


Budwood Program 


(Continued on Page 24) 
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When you knock out Nematodes 
with D-D* or Nemagon”* 


SOIL FUMIGANTS 


You can get bigger and better citrus 
yields when your trees are free of root 
damaging nematodes. And you can 
knock out those nematodes with D-D 
or Nemagon Soil Fumigants— help re- 
store vigor to your citrus trees. 

D-D and Nemagon are available as 
liquids for easy application in pressure 
feed or gravity flow equipment. Nema- 
gon can also be applied as granules or 


mixed with fertilizer for one time-and 
labor-saving application. Once in the 
soil, D-D and Nemagon become potent 
gases, killing nematodes as they spread. 
For best results follow the instructions 
on the label. 


Keep profits in your citrus picture. 
Knock out root damaging nematodes 
with D-D and Nemagon Soil Fumigants. 
They’re available from pesticide dealers. 


AGRICULTURAL CHEMICALS DIVISION 
55 Marietta Street, N. W., Atlanta 3, Georgia 
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TRIESTEZA — A REMINDER 


(Continued from Page 22) 


occasional tristeza-positive trees scat- 
tered over the state, on both coasts 
and the ridge area, but that nearby 
trees of the same age and on sus- 
ceptible rootstocks had not become 


infected. 


Tristeza in Orange County 


Contrary to what was true else- 


where in Florida natural spread (i.e., 
aphid transmission) of a mild form of 
the virus was occurring in and around 
demonstrated by 
evidence the 


supported by subsequent platting, 


Orange county as 


accumulated during sur- 


vey 


observation and indexing. It should 
be made clear that even in Orange 
county no spectacularly rapid or 


widespread loss of trees has occurred 


from tristeza virus. Infected trees on 





rootstock show no in- 





orange 
reaction to the virus, but do 
of 
in- 


sour 


mediate 


generally tend to change color 


foliage from ‘bright to grey-green, 


dicating some loss of vigor. 
The 
ure reduced and may eventually cease. 


and thinner 


erowth flushes of such trees 


foliage becomes greyer 


with twigs and small limbs gradually 
dying from the top downward. The 
pev-iod of time required from _ infec- 
tion to first reaction is probably var- 
inble and is difficult to estimate. The 
progiessive cycle from first reaction 
to eventual death may take from one 


to many years; some trees apparently 
survive indefinitely, although obviously 
affected, and some survive indefinitely 
without any apparent reaction. 

note that 
tristeza has 

contributed to 
past, 


It is also interesting to 


in groves been 
the 


some 


where 
ihinown to have 
death of years 
trees still remain uninfected. In a few 
considerable 
numbers of the 
have collapsed rapidly, beginning with 
decline to 
death 


trees in 


isolated trees or 


cases, 
trees carrying virus 
and continuing 


non-productivity or 


slight wilt 
complete 
in a few months. 

These are usually trees which have 
been adversely affected by other fac- 
tors such as drought, extremely heavy 
loads of fruit, root rot following high 
water, and deep plowing with subse- 
surface roots, In 


quent severing of 


these plantings, tristeza is not neces- 


sarily the prime cause of collapse, 
but apparently a very strong contrib- 
uting factor. This same tendency of 


tristeza to be a factor in final collapse 


of trees already in trouble has also 


‘been associated with this disease in 
Brazil and Argentina. 

Because of its known spread by 
virus vectors in Orange county, re- 


this area 
of 


trees from 
found 


parent 
tested 


testing of 


previously and free 


testing of 
these 


mate 


infected parents, the approxi- 
time of infection was _ deter- 
mined. Mass testing of progeny trees 


propagated within the indicated ap- 
proximate time gave a high degree 
of accuracy in pinpointing the exact 
time of parent inoculation. From 
many such tests it is known that 
these parent trees remained free of 
tristeza from 1953 to 1958, but begin- 
ning in September 1958, aphid infec- 


tion of 


various progeny 


these trees began. 


THE CITRUS INOVETRY 
tristeza in 1955 was begun in 1958 
Seventy-two parent trees from Orange 
county were selected for entry in the 
LBudwood Progarm in 1953. Over a 
period of years, 34 were dropped for 
various reasons. These included 
psorosis, xyloporosis, and bud varia 
tion. Of the 38 parents remaining in 
the Program, 15 are now known to 
have tristeza. (This is also true otf 
seedling trees in Orange county se 
lected by the Plant Board. Twenty 
six out of a total of 84 such seedlings 
are now known to be tristeza infect 
ed.) 

As some of the first registerec 
parent trees in the Program, thes 
trees had supplied budwood over a 
long period of time. Records of the 
Budwood office showed the date of 
each bud collection and the location 
of each group of nursery or scion 
trees so propagated, thus by spot 


trees from 


Tristeza in Polk County — 1959-1960 


eu 


Report for the fiscal year ending June 


9 
o 


pe 


ared under the authorship of L. C. 
Knorr and W. C. Price. 

“Tristeza.—Because there is an 

ever-present danger that tristeza 


re 


i 


i] 


University of Florida 


Station 


In the 


Itural Experiment 


1959, the following paragraph 


might spread by means of aphids 


in Florida to the same disastrous 
extent that it did in South Amer- 
ica, a suspected outbreak among 


30-year-old sweet orange trees on 


sour orange rootstocks in Pinellas 
county was immediately investi- 
gated. Six trees that in May 1958 


began to exhibit symptoms of a 


tristeza-like decline were indexed 
and found to contain the virus of 
tristeza. The area is being kept 


for additional 


spread.” 


under surveilance 


evidence of 


One year later, these same authors 
ported in the same publication the 
llowing: 

“Tristeza._-Previous reports have 
given evidence that tristeza was 
not spreading in the citrus groves 


of the This lack of evi- 


dence 


Ridge. 


that insects were dissem- 
was in 
from Or 


Seminole 


the disease con- 
the 


Lake, 


inating 


trast to evidence 


ange, and coun- 


Agri- 
Annual 


ap 
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have 
spread of the 
disease attribut- 
ed to the vectors Aphis gossypii, 


ties, where other workers 


found appreciable 


Which has been 


Aspiraecola, and Toxoptera aur- 
antii. 

Within the past year, however, 
evidence has been found to indi- 


cate that spread of tristeza is now 


taking place in the Ridge. In 
three locations at Laxe Alfred 
and Auburndale, trees on sour- 


range, 12 to 20 vears of age, and 


with a history of good health, 
hay precipitated into decline. 
When these trees were indexed 
into Key lime, all were found to 
contain the virus’ of tristeza 
(Series C-125, V-2, V-4). 


The 
in the vicinity are being watched 


sour-orange rooted groves 


for additional evidence of spread 


under field conditions. Predis- 
posing factors that may have ac- 
counted for the sudden spread 
Was the record infestations of 
aphids that occurred in the 
spring of 1959. It will be inter- 
esting to see if the even greater 


1960 will lead 
evidence of 


aphid infestation of 


to further spread in 


sour-orange rooted groves in the 
Ridge. 
On October 10, 1960, Dr. W. C. 


Price (personal communication) was 


examine wilting trees in a 


five 


asked to 
northeast of 
the 
30 years old, of mixed varieties 


grove about miles 


Lake Alfred. Trees in grove were 


about 


on two rootstocks, sour orange and 


rough lemon. The trees were carrying 


a large previous weather had 


crop, 


been fairly dry, and, some time prior 


to its examination, the grove had 
been deep-disced, which may have 
reduced the surface root system. AIl- 
though no trees in nearby groves 


the 
moderate 


Were wilting, six trees in grove 


examined showed signs of 


wilt. 


None of the wilted trees showed 


bark or union symptoms of tristeza, 
but when indexed to Key Lime, all 
were found tristeza positive. Five 
non-wilting trees tested in the same 
grove were tristeza negative. Six 
weeks later about 150 trees in this 
grove were affected. some in a hard 
wilt, some defoliated trom a_ shock 
type of collapse. Some trees had al- 
ready died and been removed from 
the grove. Test material was taken 
from 46 trees on November 22, 1960. 


Several of these trees are already 
known to ‘be tristeza positive, but 
final results of the tests will not be 
available until May, 1961. Price has 
also found spread of tristeza virus 
into 15 to 30 year old trees on sou! 


(Continued on Page 26) 
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Top Performance 


best protection with P 


SPEED SPRAYER 


, 


CONTACT 


SPEED SPRAYER PLANT, ORLANDO, FLA. BOLENS outdoor power equipment. 
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More Features 


John BEAN 
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COMPARE THESE EXCLUSIVE 


SPEED SPRAYER® FEATURES 


Whatever your acreage, tree spacing 
or size and density of your trees, 
compare Speed Sprayer’s proven air 
handling, direction control and air 
volume that produces thorough, pen- 
etrating spray patterns for complete 
protection—the kind of performance 
you can depend upon to meet spray- 





NEW PRESTOMATIC CONTROLS 


ing schedules “on time”. Compare for spray delivery plus throttle control (optional). Panel mounts on tractor 
features too. and see why Speed fender within finger-tip reach of delivery. 

i i RUST-RESISTANT TANKS 
Sprayer makes your spraying job are protected against rust and corrosion by exclusive Metallizing process — 
faster and easier with far less no rust to clog nozzles, longer tank life assured. 
maintenance. NEW VOLUTE ATTACHMENT 


oscillates air stream to open up thickest foliage for positive, through-the-tree 
spray coverage. Available for either right or left discharge or double delivery. 






DEMONSTRATION PROOF IN YOUR GROVE! 


Ask us for a demonstration in your grove and see for yourself how Speed Sprayer per- 
formance gives you best coverage . . . best protection for your trees. Call or write 
Orlando plant for full details — also ask about our liberal trade-in and financing plans. 







For latest data on 


BWW As 


ENGINEERED IRRIGATION 
write us at Orlando 


also southern sales headquarters for 


DIVISION OF 
FOOD MACHINERY AND CHEMICAL CORPORATION 


LANSING, MICHIGAN * ORLANDO, FLORIDA * SAN JOSE, CALIFORNIA ® 
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TRIESTEZA — A REMINDER 
(Continued from Page 24) 

three additional 

county. There 

that the 


orange rootstock in 
Polk 
little 


locations in 


seems to be doubt 


aphid population build-up referred to 
above has a definite bearing on the 
foregoing. Also, little doubt that tris- 


teza is now spreading by natural 


means in areas other than Orange and 
adjacent counties. 
Summary 
Relatively small quantities of sour 


orange rootstocks were used in the 


years immediately following the an- 


nouncement of the presence of tris- 


teza virus in Florida citrus. In recent 


years, and _ particularly since’ the 
freeze of 1958, sour orange rootstock 
has again come into general use. 
Growers have apparently decided that 
the valuable characteristics of sour 
orange more than offset the risks in- 
volved on the their 
years of experience with a mild but 


injurious form of this 


basis of past 
nevertheless 
virus. 
Evidence here presented would in- 
that areas of spread of this 
virus by natural means are increas- 
ing and may eventually occur all 
over the state as additional trees are 
infected, sources of inoculum increase, 
populations rise and fall. 
continuing natural 
following seasonal 
increases in aphid populations, the 
effects of tristeza will certainly be- 
come a contributing factor in the loss 
of trees already under stress from 
other causes. In view of the foregoing, 
it would seem that the Florida citrus 
grower should again carefully recon- 


dicate 


and aphid 
In the event of 
spread, especially 


sider the use of sour orange as a 
rootstock in future plantings. 
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WHAT HAPPENS TO 
AGRICULTURE’S TAX 
DOLLARS 

(Cntinued from Page 20) 


Agriculture Engineer, is gone and 
Dr. E. J. Deszyck has resigned. I 
am told 6 or 8 more of our scien- 
tists have offers and are just waiting 
to see what the 1961 Legislature 
does. Why these changes? These 
men are only human and when a 
higher salary is offered they owe it 
to themselves and their families to 
take advantage of the opportunity. 

Undoubtedly all of you who are 
successful business men will agree 
that your firms could not continue 
to stay financially healthy under 
any such inadequate ‘‘plow back” in- 
to your business. If agriculture is 
to maintain its position then obvious- 


ly it must receive a larger share 
of the total appropriation. If our 


State continues to spend larger and 
larger sums on nonproductive 
(speaking in terms of dollars) mat- 
ters without taking care of our “in- 
come producers” then we are on 
the road to going broke, 

To re-emphasize this whole 
ject, let me repeat two 
figures only: 

Welfare, plus Mental and Alco- 
holic Programs got a total of 
16.4% of the dollars appropriated, 
while all income producing cate- 
gories (including Agriculture, 
Forestry, Fisheries, and Industry 
and Tourism) received only 
4.278%. 

A sounder approach to state ap- 
propriations for productive indus- 
tries and new money-making sub- 
jects would seem to be — “How 
much money can they use to the 
advantage of the State?” and not 
the apparent present policy of “How 
little can they exist on.” 


sub- 
sets of 


Let me say however, regardless 
of this dim outlook, it would have 
been far worse had it not been for 
the Florida Agricultural Council and 
the excellent work done by that 
organization for Agriculture and 
Forestry in the last session of the 
Legislature. 

George Wedgworth is President 
of the Florida Agriculture Council 
and Chairman of the Horticultural 
Society’s committee. Other repre- 
sentatives from the Society are J. 
R. (Rip) Graves, former Chairman 
of the Citrus Commission; P. J. 
Fleming, and myself. R. Buckalew 
represents the Indian River Citrus 
League, and O. C. Minton the Flor- 
ida Citrus Production Managers As- 
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INSECT DEPREDATIONS 
RESULT IN 20 TO 25% 
LOSS IN FIELD CROPS 


Field crops in Florida suffer esti- 


mated losses of 20 to 25 percent from 
insect depredations, according to a 
University of Florida entomologist. 

Dr. A. N. Tissot, with the Agricul- 
tural Experiment Station, says these 
insect pests cause losses in numerous 
ways. “Perhaps the important 
and generally most obvious is reduc- 
tion in crop yields,” he adds. 


most 


Plants may be attacked at any 
stage from seeding to harvest and in 
some cases serious injury and losses 
occur in the stored produce. Plants 
that early attacks may 
later suffer root injuries, loss of foli- 
age or destruction of flowering parts 
that prevent fruit production and re- 
sult in diminished yields. 


survive the 


Lesser damage may not greatly re- 
duce the volume of the harvest but 
it can have an adverse effect on the 
quality and value of the produce. 

According to Dr. Tissot, this is an 
important consideration in fresh 
fruits and vegetables where quality 
and grade are so important in deter- 
mining the price received for a crop. 

To these direct losses from insect 
pests, others must be added which 
are less obvious. The depredations of 
insects can very materially increase 

( Continued on next page) 





sociation on the Citrus Advisory 
Committee of the Florida Agricul- 
tural Council. These men are doing 
all they can for Agriculture. 

It is incumbent on every member 
of the Society, and every member 
of the Indian River Citrus League 
to back them up 100% and do every- 
thing they are called on to do. I 
know all of you are well aware of 
the hard work that was necessary 
and was done last year by you peo- 
ple on the east coast in obtaining 
your East Coast Experiment Sta- 
tion building. 

Just as hard work must be done 
in the Legislature this year if the 
Experiment Stations are to get the 
necessary funds for research in de- 
termining the cause and cure of 
splitting of oranges, and other im- 
portant problems confronting the 
growers, and in order to secure for 
the Agricultural Extension Service 
proper funds to carry on its im- 
portant work. I feel sure the mem- 
bers of the Indian River Citrus 
League can be depended upon to do 
their part when the Florida Agricul- 
tural Council calls on them. 
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INSECT DEPREDATIONS 
(Continued from Page 26) 


the cost of producing and harvesting 
a crop. 

To these losses the outlay for pesti- 
cides and cost of equipment used to 
combat the pests must be added. 

“We must admit,” says Dr. Tissot, 
“that damage from insect pests in 
field crops is a problem with which 
Florida farmers will always have to 
contend, but this does not mean that 
the situation is hopeless.” 

He adds that a thorough under- 
standing of crop plant requirements, 
knowledge of pest life histories and 
habits, and application of the best 
available control measures. 


FLORIDA CITRUS EXPOSI- 
TION THIS YEAR FORECAST 


AS ONE OF THE BEST 
(Continued from page 18) 


the main gates to officially open the 
Exposition. 

The glamorous highlight 
sition week will be the three-day 
Citrus Queen contest, when 
the “top twenty-five” talented beauties 
representing cities throughout Florida 
will compete for the coveted title now 


of Expo- 


Florida 


Congratulations To The florida Citrus €xposition On Your 
fine €fforts In furthering The Interests Of 
The Florida Citrus Industry. 


CITRUS AND CHEMICAL BANK 


430 E. MAIN ST. 
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held by Miss Florence Cloud of 
Bradenton. The competition will be- 
gin on Monday night, March 13 and 
will be climaxed at the annual Cor- 
onation Ball on Wednesday night, 
March 15, at Nora Mayo Hall. 

On Tuesday afternoon, March 14, 
Garry Moore will make a video-tape 
of his first “I’ve Got A Secret” show, 
which will ‘be put on the CBS tele- 
vision network the following night, 
Wednesday, March 15, 

On Wednesday afternoon, March 
15, Garry Moore will videotape his 
second “I’ve Got A Secret” show to 
be telecast the following week on 
Wednesday, March 22. 

On Friday afternoon, March 17, he 
will video-tape the popular, hour-long 
Garry Moore Variety Show, which 
will be telecast over the CBS net- 
work on Tuesday night, March 28. 

At the Exposition on Tuesday the 
annual Florida Canners Dinner will 
be held in Nora Mayo Hall at 7:00 
p.m. On Thursday, March 16, which 
is “Fresh Fruit Day”, the famous 
“Fruitmen’s Dinner” will be held at 
the National Guard Armory beginning 
at 5:00 p.m. 

On Friday, March 17, Governor 
Farris Bryant will be the guest 
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speaker at the Agricultural Day noon- 
luncheon in Nora Mayo Hall, when 
the citrus industry honors Florida’s 
new Commissioner of Agriculture, 
Doyle E. Conner. 

On Friday night, the annual Press 
Breakfast will be staged in Nora 
Mayo Hall, when more than 500 press, 
radio, television and public relations 
people from throughout Florida will 
gather to enjoy dinner, ‘gridiron 
skits’, acts and dancing to the music 
of The Showmen of Tampa. 


ALACHUA AGENT PLANS 
TO RETIRE MARCH 15 
Loonis Blitch, county agent in Ala- 
1941, 
and in St. Johns for nearly 10 years 


chua County since March 16, 
before that, plans to retire March 15. 
His request was approved with regret 
and praise for his work by the Board 
of County Commissioners recently. 
He has played a leading role in phe- 
nomenal advancements made by Ala- 


chua County’s agriculture during the 
last two decades. Crop acreages and 


yields and _ livestock income have 
shown large advances during the 
period. 
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Water Control... 
In Low-Land Citrus 


The end product of water con- 
trol measures in Citrus production 
is to control the level of soil mos- 
ture and prevent erosion. A _ par- 
tial list of water control measures 


used in low-land Florida citrus 
areas is: surface and _ sub-surface 
drainage, surface and _ sub-surface 


irrigation, bedding, mulching, mini- 
mum cultivation and contour cul- 
tivation. Of the measures most 
commonly used are the first three. 

It has been determined by work- 
ers at the Citrus Experiment Sta- 


tion that grapefruit and orange 
trees submersed in water up to 


the crown roots for a period of 4 
days were seriously wilted, and that 
loss of 50 percent of feeder roots 
may occur before defoliation of the 
tree is noticed. Trees which de- 
foliated by as much as 95 percent 
were beyond economic recovery. 
It was further shown that water 
damage to citrus can be as acute 
on fine-textured soils as much as 
on the courser-textured soils. 

Additional at the Citrus Station 
work has shown that on flatwoods 
soils, 40 to 84 percent of the feed- 
are in the top 6 inches 
of the soil and that by lowering 
the water table from 30 to 70 
inches, doubled the quantity of 
feeder roots in four years and in- 
creased the of the trees. 

It has been shown in the Indian 
River Country that tile drainage 
helped or the water table 
to recede at rates of 10 inches per 
24 hours. 

TILE DRAINAGE 


The minimum amount of water to 
be drained through tile should be 
figured at %-inch per 24 hours 
(drainage coefficient). Gradient 
for 4-inch tiles should be .22 ft./100 
ft. and .16 ft./100 ft. for 5” tile. 
Velocity in tile drains should be 
kept to near 1.25 ft./sec. The 
above conditions are suggested on 
the assumption that surface water 
is removed by proper ditches. Mini- 
mum depth recommended for tile 
is 3 feet; however, it is highly 
recommended that this be increased 


er roots 


size 


caused 


to 4 feet for Citrus. 
Recent research results at Pur- 
due University show 3 materials 


which are the best filter materials, 
when considered on the basis of 
their resistance to soil discharged 


DALTON S. HARRISON 
ASSISTANT AGRI. ENGINEER 
FLORIDA AGRI. EXT. SERVICE 
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through the tile, for drain tile: 
these are (1) fiberglass with plas- 
tic, (2) straw and (3) sawdust. 

Gravel gave the highest water- 
discharge rates but was significant- 
ly less effective than the other 
3 materials when considered on a 
comparison of overall filter effect. 


TABLE 1. Suggested Tile Spacings 
For Citrus on Flatwoods Soils. 
Tile Depth Max. Tile Spacings 

(in feet) (in feet) 


3.0 40 
3.5 70 
4.0 100 
4.5 150 


In these tests the straw, sawdust 
and gravel were placed on the top 
and sides of the tile, 2-inches thick. 
The around 


fiberglass was placed 
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the top three-fourths of the drain 
tube and the vinyl plastic around 
the bottom one-fourth. 


One might question the fact why 
270 degree-wrap fiberglass does 
not provide protection comparable 
to that of straw and sawdust. The 
probable that fiberglass 
is essentially a two-dimensional 
filter, while straw and sawdust are 
three-dimensional materials. When 
a circumfunctional opening is part- 
ly sealed or _ obstructed, higher 
velocities occur near the ends of 
the obstruction. These higher ve- 
locities cause greater soil move- 
ment into the drain tube. 

In general, tile drainage must 
not be assumed to be the sole 
source of drainage in our flatwoods 


answer is 


soils. If tile is preferred, then 
there must be certain perimeter 
ditches which serve as outlets for 


tile drains and V-drains or surface 
ditches between trees. 
These 


rows of 


surface drains have _ been 
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magnified by many growers beyond 
the engineering requirements. 

By doing this we have caused 
our trees to sit high atop a knoll 
whereby disking and plowing severe- 
ly damages the feeder roots. Per- 
haps a better solution, for the wel- 
fare of the tree, would be to use 


2-row beds with a small V-ditch 
every other middle some 12” to 
18” deep. Since this ditch serves 


only to carry off excessive surface 
drainage, it is not sound engineer- 
ing to see who can have the high- 
est bed. 

If proper ditch and tile drains 
are provided in the initial design, 
and sufficient outlets are estab- 
lished, it is questionable whether 
the practice of bedding is needed! 

Economics of Water Control 

Recent findings indicate costs of 
sprinkler irrigation to vary from 
$1.25 to $38.50 per acre-inch of 
water applied. Seepage irrigation 
costs are estimated to vary from 
$0.20 to $0.75 per acre-inch of 
water applied; however, in acres 
where there is no hardpan or 
stained layer to hold the moisture 
up until lateral movement has 
taken it out into the field through 
either ditches and/or tile drains, 
this system may find no merit, 
especially if artesian wells are used 
as a water source. 

On light sandy soils where irri- 
gation is necessary, the sprinkler 
system, using either perforated pipe 
or high volume sprinklers, will prob- 
ably be the best source of water 
for irrigation. 

Costs of tile laying—including 
fixed machine costs, variable ma- 
chine costs, management and labor 
have been estimated by authorita- 
tive drainage engineers to be $17.00 
per hour or 6.8¢ per foot, for in- 
stalling 250,000 feet annually at 
4 foot depths. Where only 50,000 
feet are installed the actual costs 
are increased to 11.4c per foot. 

Summary 

In conclusion, if a minimum 
depth to water table of 4-feet is 
desired, one cannot expect this to 
be attained with perimeter ditches 
4-feet or less in depth. Hydraulic 
conductivities or our flatswoods 
soils generally range from 0.2 to 
2.0 inches per hour. This in the 
water-transmission rate through a 


column of soil. Some scientists 
prefer to call this “permeability” 
or sé? 


An ideal drainage and irrigation 
system for citrus in the low coastal 
and flatwoods soils of Florida can 
be visualized as a series of primary 
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canals channeling storm runoff ef- 
fectively to a pump or proper out- 
let, for a non-eroding flow of sur- 
face and ground system of smaller 
ditches all operating under’ the 
same conditions as the primary 
canals. Those secondary ditches 
are in turn fed by field laterals 
or tile drains. In addition, stage 
controls should be used in the sys- 
tem to regulate stream velocity and 
keep stream surfaces approximately 
parallel to ground surface over the 
entire area. 


Competent professional engineers 
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should be consulted with in setting 
up permanent water contro] meas- 
ures. The returns will be gratifying 
after such help is used. 
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During the next few weeks, ‘most 


citrus will be 
apply 
These are applied during March and 


growers preparing to 


the annual post-bloom sprays. 


April, primarily for control of mela- 


nose, scab, greasy spot and rust mite. 
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Variations In Quality of Florida 
Grown Duncan Grapefruit 


SUMMARY AND CONCLUSION 


Eight samples of 25 fruit each of 


6 sizes of Duncan grapefruit, or 
1,200 individual fruit, were measured 
analyzed individually to evalu- 


the variations existing 


and 
ate some of 
among individual Duncan grapefruit. 
The 
tained for March grapefruit except 
that total 
solids higher, the 
lower, and 
than Marsh 
factors were 
and 


results resemble those ob- 


concentrations of soluble 


and acid were 


solids-to-acid ratio 
the fruit varied less 
grapefruit. Quality 
influenced by fruit 


was 


size crop 
Samples varied considerably 
of juice, juice 100 
grams of fruit weight, soluble solids, 
total 
corbic 


year. 
in volume per 
ratio, as- 
and tex- 
had 
but 
had the same level of soluble solids. 
Thus the overripe fruit, which had 
less total acid, had a higher solids- 
Late-bloom fruit 
The re- 


lationship of juice content and solids- 


solids-to-acid 
acid, fruit 
ture. Fruit of 
more juice than 


acid, 

weight, 
prime quality 
overripe fruit 


to-acid ratio. 


showed similar tendencies. 
to-acid ratio disappears late in the 
season. 

Quality of fresh 
of white-seeded grapefruit could be 
improved ways, or 
their combination: (1) Volume of 
juice required for a composite fruit 


fruit shipments 


by one of six 


sample could be increased by 10 
percent; (2) separate low and high 
volume of juice fruits within a size 
gravity or weight. 
ination of light 
sult in a pack of juicier fruit; (3) 
the minimum requirement 
should be adjusted to percent at 
which the quality fruit is 
palatable; (4) a maximum limit on 


by specific 
fruits 


solids 
lowest 


percentage of citric acid, or an 
solids-to-acid 
standard for 
solids-to-acid 
a maxi- 


content 


change in 
a minimum 
solids content or 


equivalent 
ratio; (5) 
total 
of individual fruits; or (6) 
mum permissible citric acid 
for individual fruits. 
INTRODUCTION 
Nearly 14.5 
varieties of grapefruit were shipped 
as fresh fruit from Florida and 18.5 
million boxes were processed during 
the 1958-59 (5).2 The 
Florida production of white seeded 
about 20 


million boxes of all 
season 


grapefruits amounted to 


Elim- 
should re- 


BY 


WILLIAM G. LONG, 
PAUL L. HARDING, 

M. J. SOULE, JR., and 
MILLIARD B. SUNDAY: 
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RESEARCH 


million boxes in the 1953-54 season 
but dropped to 13.5 million in 1957- 
58(5, 12). Approximately 80 per- 
cent (10.8 million of the 
1957-58 crop of white seeded grape- 
fruit was utilized by canneries for 
juice, 
centrate, processed 
centrate, frozen 


boxes) 


salad, frozen 
(hot pack) 
concentrate blends, 
and chilled juice. Interstate, in- 
trastate, and export shipments of 
fresh fruit totalled only 1.8 million 
boxes, while the remainder was ac- 
counted for by 


sections, con- 


con- 


express shipments 


and noncommercial intrastate 
(S, 42). 

The major disadvantage of Dun- 
can grapefruit is that they usually 
contain 20 to 40 seeds. Most con- 
sumers prefer a seedless grapefruit; 
yet Duncan fruits, when picked at 


uses 


their prime have a better flavor. 
In 1957-58 there were only about 
40,000 acres of bearing Duncan 


groves as compared to 51,000 in 
1953-54 (12). It appeared de- 
sirable to study the variations in 
internal and external quality among 
individual grapefruit to see if these 
variations might be related to the 
decrease in demand and subsequent- 
ly in production, and if suggestions 
based on these results could be made 
for improvement of market demand 
and uniformity of quality. 

Reports by Harding (6), Harding 
and Fisher (7), Harding and Lewis 


(8), Long and others (10), and 
Rygg and Getty (11) pointed out 
some of the variations in internal 


and external characteristics of grape- 
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fruit and the relationship of these 
characteristics to palatabliity. Long 
and others (10) pointed out some 


possibilities for improving the fresh 
fruit pack of Marsh grapefruit: (1) 
Increase the 
ratio requirements, (2) 
maximum 


solids or solids-to-acid 
establish a 
permissible acid, 
(3) remove dry, 
textured fruit by using a combina- 
tion of size and weight, since these 
poor-textured fruit usually 
less juice and are lighter in weight 
fruit, and (4) 
improve the sizing equipment to se- 


percent 


ricely, or coarse- 


contain 
than good-textured 


cure more uniform size. 
EXPERIMENTAL PROCEDURES 
Samples of Duncan 
collected from 
houses in the east coast, west coast, 


grapefruit 
were eight packing- 
central and ridge districts of Flori- 
da during April, May and June of 


1955 and 1957. Each sample con- 
sisted of subsamples of 30 grape- 
fruit taken at random from each 


of the sizes 96, 80, 70, 54, and 46. 
The fruit had washed, waxed, 
graded, and sized into bins ready to 
be packed into containers for ship- 
ment. The fruit 
Horticultural Field Station, Orlando, 
Fla., and held at 32° F. (for a few 
days at most) until the 
ments and analysis could be made. 


been 


was taken to the 


measure- 


After removal of damaged fruit, 
25 fruit were taken at random from 
each subsample, These were num- 


bered, weighed to the nearest gram, 
calipered to the 
of an inch for diameter and height, 
and then cut into Internal 
texture, seedless, and characteristics 
late-bloom 


nearest sixteenth 
halves. 


indicatvie of were ob- 


servedsa. The juice and pulp were 
separated from the rind with an 
electric reamer. The juice was then 
extracted from the pulp with a 
tapered screw-type finisher. The 
volume of juice was measured to 
1 Dr. Long is a_ horticulturist, Dr 


Harding a supervisory plant physiologist, 
and Mr. Sunday a_ biological 
technician, with the Agricultural Market 
ing Service, Orlando, Fla.; Dr. Soul 
formerly horticulturist with the Agri- 
cultural Marketing Service, is now as 
sociate professor, Department of Fruit 
Crops, University of Florida. 

2 Underscored figures in parenthesis 
refer to Literature Cited, p. 16. 

3 White seeded grapefruit in trade 
channels consist principally of the Dun 
can variety. McCarty, Silver Cluster, 
Walters, Excelsior, and other varieties 
which are almost indistinguishable from 
Dunean, are shipped in limited quanti- 


tres), 


science 


1 “Late-bloom” as referred to in this 
report may be defined as a fruit type 
which is generally more or less elongat«d 
at the stem end (sheepnosed), and usual- 
lv having rough, pebbly, thickened rinds, 
Because of the thickened rinds_ this 
fruit has less' pulp and therefore less 
lighter in weight 


juice per fruit and is 

than normal fruit of the same size. Th: 
fruit is usually higher in acid because 
it was either small at the time of 


arsenation or it was missed altogether. 
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the nearest milliliter and weighed 
to the nearest gram. Total acid 
(as citric) was determined by titra- 


tion with standard sodium hydroxide 
ct). 


determined by 


Ascorbie acid was 
titration 
dichloroindophenol from portions of 
the juice of the first 10 

each (2). Total 
solids were determined on the juice 
of the individual fruits with an Abbe- 


solution 
with 2, 6- 


fruit of 


subsample soluble 


type refractometer and active acidity 
(pH) of the composited 
determined with a glass electrode 
pH meter. Solids-to-acid 
volume of juice per 100 grams of 


juice was 


ratio, 


fruit, and density of juice were 
-alculated. Graphical analysis of 
the date was adapted from _ the 
methods of Waugh (13). 
RESULTS—Chemical Factors 
Total Soluble. Solids. — The 
total soluble solids of individual 


Duncan grapefruit varied from 8.17 
to 14.90 percent; the greatest range 
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occurred among fruit of size 96. 
The range in total soluble solids 


among individual fruit and the aver- 
age soluble solids decreased progres- 
sively from size 96 to size 46. Fruit 
of all 
requirements. 

When the 


grapefruit 


sizes met the legal maturity 
individual Duncan 
separated 


classes based on total soluble solids, 


were into 
48 to 74 percent were found in the 
containing 10.50 
and 14 to 32 


class percent or 


more percent in the 
class containing from 9.50 to 10.49 
percent. Smaller fruit 
usually had more fruit in the 10.5% 
solids than 
larger sizes. Most of the remaining 
fruit fell within 8.50 to 9.49 to 
10.49 percent. Only 1 to 2 percent 
contained than 8.5 

Total Acid.—An relation- 
ship existed between total acid and 
1955. 


1957 


sizes of 


content or above class 


less percent. 


inverse 


size in The absence of a re- 


lation in may have been due 
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to the small number of samples in 
that year. Total acid in individual 
fruit varied from 0.36 to 2.16 per- 
cent in 1955, and from 0.67 to 1.91 
percent in 1957. When the fruits 
were divided into based on 
total acid, the largest class in 1955 


classes 


was that containing less than 0.8 
percent acid. Many of the fruits 
harvested in April of 1955 and 


1957, had greater than 1.0 percent 
total Generally, the propor- 
tion of fruit in the class below 0.8 
percent increased with size in 1955 
with a corresponding decrease in 
the 0.80 to 0.99 and 1.40 percent 
and above classes. 

Solids-to-Acid Ratio.—The ratio of 
total solids to total acid in individu- 
al Duncan grapefruit ranged from 
extremes of 6.00-to-1 (size 80) to 
26.43-to-1 (size 46) in 1955, and 
from 4.81-to-1 (size 70) to 14.05-to- 
1 (size 46) in 1957. The variation 


acid. 


among individual fruit of a size 
ranged from 19.29 ratio points for 


size 46 to 14.42 ratio points among 
those of size 80 in 1955, and from 
8.26 for size 70 to 4.48 ratio points 
for size 54 in 1957. 

When the fruits were separated 
into classes based on values for 
solids-to-acid ratio, 59 to 73 percent 
of the fruit sampled in 1955 and 
30 to 52 percent of those in 1957 
fell into the class above the 10-to- 
1 ratio. The percentage of fruit 
in this class increased slightly with 
1955, but this trend was re- 
versed in 1957. 

Ascorbic Acid. — The concentra- 
tion of ascorbic acid in juice of 
individual Duncan grapefruit ranged 
from 22 to 52 mg. per 100 ml. in 


size in 
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1955 and from 28 to 61 mg. per 
100 ml. in 1957. As reported by 
Long and others (9), the concentra- 
tion of ascorbic acid increased 
slightly as size decreased. The con- 
centration was lower in 1955, aver- 
aging 33 to 38 mg. per 100 ml. for 
the various sizes and 38 to 46 mg. 
per 100 ml. in 1957. 

Active Acidity (pH).—The pH 
of the composited juice of subsamples 
of Duncan grapefruit ranged from 
3.2 to 4.0. Larger sizes usually 
had a higher pH (lower active 
acidity) than smaller sizes, but dif- 
ferences were not great. 

Physical Factors 

Weight of Fruit.—The weight of 
individual Duncan grapefruit varied 
from 322 to 535 grams for size 
96, and from 630 to 1,113 grams 
for size 46. The spread between 
the minimum and maximum weight 
ranged from 161 to 483 grams, or 
from 39 to 59 percent of the aver- 
age weight depending upon the size. 

Separation of the individual 
grapefruit into classes based on 
weight showed that the largest per- 
centage of the samples fell into 
the middle class; however, a sub- 
stantial proportion was in the class 
immediately above or below. A 
greater percentage of fruit of the 
smaller sizes was in the middle 
class than in the larger sizes, as 
might be expected (8, 10). 
Texture. — Grapefruit 
which are ricey, coarse, overripe, 
or dry are generally lighter in 
weight and contain less juice than 
good-textured fruit. Texture of the 
fruit j;was more variable in 1955 


Internal 








WELCOME! 


FROM IMPERIAL POLK COUNTY 


LEADER IN 


CITRUS 
CATTLE 
PHOSPHATE 


A wonderful county in which to Live, Work and Play 


ET TT 


INDUSTRY 





March, 1961 


than 1957 due to a high percent- 
age of ricey and coarse fruit des- 
pite the fact that 5 of 6 samples 
were collected in June. Nineteen 
percent of the sample taken in 
April, 1955, were overripe and dry. 
The differences in texture among 
the sizes were very small, and no 
definite trend appeared. 


Late-bloom Fruit. — Late-bloom 
fruit usually appear late in the year 
when the fruit remaining on the 
trees is picked. Except for one 
subsample of size 80 which con- 
tained no late-bloom fruit, one- 
fourth to two-thirds of the samples 
harvested in June, 1955, were late- 
bloom fruit. The amount of late- 
bloom fruit did not appear to be 
related to size. Only one 
sample harvested in 1957 contained 
late-bloom fruit. 

Seediness of Fruit.—The samples 
collected in 1955 contained from 
3 to 29 percent seedless fruit. The 
smaller sizes contained more seed- 
less fruit than the larger sizes. <A 
similar trend was noted for 1957. 
Duncan is generally considered a 
group name for a number of close- 
ly related forms of white seeded 
grapefruit. Seedless fruit in the 
samples are the result of mixing 
lots, failure to clean the packing- 
house bins between lots, or mixed 
variety blocks in the grove. 

Volume of Juice.— Volume of 
juice per fruit varied considerably 
among individual fruits of each size. 
In 1955 a small percentage fell 
below the minimum legal juice re- 
quirements (3, 4). The percentage 
which failed was somewhat greater 


sub- 
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in size 80 than in other sizes. Size 
80 had from 8 to 9 percent fewer 
late-bloom fruit than the other 
sizes, indicating that some other 
cause was responsible. In 1957, 
the percentage of samples below 
legal requirements for minimum 
juice content was even smaller. 

Fruit of the smaller sizes have 
more juice per 100 g. of fruit 
weight than large sizes. Fruit of 
size 96 yielded from 51 to 60 ml. 
of juice per 100 g. of fruit weight 
and averaged 55 ml. per 100 g. in 
1955 and 56 mi. in 1957. Fruit 
of size 46 contained from 44 to 54 
ml. per 100 g. and averaged 49 
ml. in 1955 and 52 ml. in 1957. 
This may have been due in part to 
a tendency for fruit of the larger 
sizes to dry out late in June. 

Forty-four to 84 percent of the 
fruits contained 50 ml. or more 
juice than required. The amount 
of juice above the legal maturity 
requirements was roughly propor- 
tional to fruit size. The range be- 
tween the minimum and maximum 
volume of juice per fruit was equal 
to one-half to three-fourths of the 
average volume of juice. 

Interactions 

The relationships among the var- 
ious measurements and constituents 
such as diameter, weight, volume 
of juice, and internal texture of in- 
dividual Duncan grapefruit were 
analyzed graphically. The _ results 
were similar to those reported for 
Marsh grapefruit. 

Volume of juice (ml.) was 
plotted against percent total soluble 
solids, percent total acid, or solids- 
to-acid ratio to form a series of 
scatter diagrams. Separations are 
shown between the different internal 
textures. Overripe or dry fruit 
had higher solids-to-acid ratios and 
lower volumes of juice. Late-bloom 
fruit had over 10-tol ratio but 
contained less juice than did fruit 
with good texture. As a result, 
there appears to be a second well- 
defined break in the sub-sample 
averages. When values for in- 
dividual fruit were plotted the trend 
toward a line disappeared, particu- 
larly late in the season. Most of 
the late-bloom fruit resembled the 
Overripe or dry fruit in the 1955 
samples by having higher solids-to- 
acid ratios and less juice. 

Distinct separations like those 
noted among Marsh grapefruit of 
different internal textures were not 
apparent when the volume of juice 
was plotted against percentage of 
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total soluble solids or percentage of 
acid. This may have been the re- 
sult of fewer samples. Both total 
soluble solids and total dcid were 
higher than those found for Marsh 


grapefruit. Overripe fruits or those 
with dry texture had less_ total 
soluble solids and acid than did 


fruit with good texture, while those 
with coarse or ricey texture were 
lower in total soluble solids but 
higher in total acid. 

Juice in individual Duncan grape- 
fruit (as percentage of total weight 
or quantity of juice per 100 grams 
of fruit) showed considerable varia- 
tion, but no distinct trends. Density 
and specific gravity of the juice 
were slightly higher than noted for 
Marsh grapefruit (10). 


Discussion 
The amount of variation among 
individual Duncan grapefruit ap- 


peared to be less than among Marsh 
grapefruit; however, fewer samples 
of Duncan were tested in only two 
seasons, 

Fruit with ricey and coarse tex- 
ture had lower total soluble solids, 
higher total acid, and a lower solids- 
to-acid ratio than fruit with good 
texture. Overripe or dry _ fruit 


INDUSTRY 


Thirty-three 


usually had lower total soluble solids 


and acid, but higher ratios. The 
volume of juice, and consequently 
weight, was higher in fruit with 
good texture than in the others. 
Fruit with ricey or coarse texture 
has not yet reached its maximum 
juice content, while overripe or dry 
fruit has lost juice by drying out. 
The relationships between volume of 
juice and percent solids, acid, or 
their ratio, tend to disappear late 
in the crop year (June) when fruits 
have passed their prime and become 
overripe or dry in texture. Late- 
bloom fruits usually have a thicker 
rind and consequently less pulp to 
produce juice so that they resemble 
overripe or dry fruit in yielding 
less juice than good textured fruit. 

The separations between different 
internal textures by graphical analy- 
sis were found at a higher level 
than those found for Marsh grape- 
fruit when volume of juice was 
plotted against total soluble 
or total acid. This is an indication 
that a higher requirement for total 
soluble solids is justified for Dun- 
can than for Marsh. The separa- 
tion between textures was at the 
same level found for Marsh when 


solids 
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volume of juice was plotted against 
Although the 
high, the 


solids-to-acid ratio. 


percentage of solids was 
high percentage of 
the 
As 


spring, it 


acid earlier in 
ratios. 
decreases in the 
appear that Dun- 
would be a 


season resulted in low 


the acidity 
would 
grapefruit 
superior fruit for processing or for 


can-type 


shipping as fresh fruit if harvesting 

could be delayed until this late in 

the season. 
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Lemons And Lemon Juice Purchase 
Authorization Issued To Yugoslavia 


The U. S. Department of Agricul- 
ture today announced issuance of a 
Ds Be authorization to 
Yugoslavia to finance 
up to $351,724 worth of 
lemons and lemon juice from U. S. 
under Title I of Public 
The authorization re- 
unused balance from an 


Government 
purchase of 
fresh 


suppliers 
Law 480. 
programs an 
authorization issued to 
Yugoslavia. 


previously 


Authorization No. 11.39 provides 
for purchase of about 1,000 metric 
tons of fresh lemons and canned 
lemon juice of at least U. S. No. 2 


grade, U. S. No. 2 Green grade, or 
U. S. No. 2 Mixed Color grade as 
such grades are defined in “U. S. 
Standards for Lemons’’. 

Purchases will be made by Centro- 
8-10 Bridge Street, New 
York 4, N. Y. (Telephone: WHite- 
hall 4-7255). Inquiries may 
be addressed to V. Ristic, Commer- 


prom, 
also 


(13) Waugh, F. V. 1957. Graphic 
Agricultural Economics. 
Agr., Agr. Handb. 128, 


Analysis in 
U. S. Dept. 
69 pp. 


CITRUS GROWER — Please notice new 
Spray and Dust Schedule, page 6, recom- 
mends that where Zineb is used for rust 
mite control, Zinc Compounds are needed 
ONLY where deficiencies are noted and 
on young trees. 


eeeccessesse 


IT PAYS. 
TO BUY FRC 





cial Attache, Embassy of the Peop 


les Republic of Yugoslavia, 1520 
16th Street, N. W., Washington 6, 
D. C. (Telephone HObart 2-1450). 


Sales contracts made between Dec. 
20, 1960 and May 31, 1961 will be 
eligible for financing. Delivery will 
importer f.a.s. U. &. 
Shipments from U. S. ports 
20, 1960 


be to vessel, 
ports. 
may be made between Dec. 
and June 30, 1961. 
Cloud estimated that Minute Maid 
would million over the 
next five or six years in transforma- 
tion of the area from land in- 
to producing citrus acreage. Pre- 
planting operations will be completed 
by the fall of 1962, and by the 
early 1970’s, the 250,000-tree grove 
million 


invest $2 


raw 


will be producing nearly a 
boxes of fruit each 
“We anticipate employment for 
some 125 the growing 
and harvesting phases of this proj- 
ect, with a total annual payroll of 
approximately $100,000. Supervision 
of the entire program will be under 
the direction of William J. Jones, 
(Continued on Page 42) 


year. 


persons in 
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Notes And Observations On 


Citriculture In India 


Historical Background 

There is general agreement that 
northeastern India—Assam and the 
North East Frontier Agency (NE- 
FA)—comprises an important por- 
tion of the area in which many of 
the citrus fruits or their progenitors 
originated. Thus Dutta (1), the 
leading authority on Assam, lists 
4 of the 16 species recognized by 
Swingle indica, 
latipes and macroptera—as indigen- 
ous there and 2 others accepted by 
Tanaka (3)—jambhiri (rough lem- 
on) and limonia (Rangpur lime); 
also the new species assamensis. 
He believes that the evidence strong- 
ly supports the conclusion that both 
the sour and sweet oranges may 
also have originated there, together 
with the progenitors of the citron 
and lemon. He reports that these 
all still exist in the wild state 
Assam. 


(2)—ichangensis, 


in 


Tanaka (4), the distinguished 
Japanese specialist, is in general 
agreement with Dutta with refer- 
ence to most of the above-named 
species though inclined to doubt 
the evidence for the citron, lemon 
and sweet orange having originated 
in the area in question. He is cer- 
tain, however, that India is the 
home of the kharna (C. karna), 
the Indian sweet lime (C. limetti- 
cides), the sour orange, the pro- 
genitors of the citron and lemon, 
and some of the mandarins. He 
concludes that the sweet orange, 
sour lime and pummelo probably 
did not originate in India but were 
early introduced from a center of 
origin lying to the east of Assam. 

Hayes (5) agreement with 
Tanaka with respect to the last- 
mentioned fruits and inclined to 
add the mandarin. He is convinced 
that neither the citron nor the 
lemon originated in India proper, 
a conclusion with which the writer 
is in accord. 

Although probably not of Indian 
origin, the introduction of the sweet 
orange, mandarin, sour lime and 
pummelo occurred a very long time 
ago, certainly prior to the Christian 


is in 


Era. Citriculture in India _ is 
therefore ancient—second only to 
China. While it doubtless existed 


as a garden industry for centuries, 


Pee >) area 


ROBERT W. HODGSON 


UNIVERSITY OF CALIFORNIA 
LOS ANGELES 
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the modern commercial 
certainly dates back than a 
hundred years and is probably to 
be credited to the present century. 
No orchard plantings were seen or 
mentioned which exceeded 40 years 
of age and few garden trees that 
were much older. During the past 
few decades, however, the industry 
has expanded rapidly. 
of approximately 
reported to have 
1943 (5). 
Economic Geography 
In the list of fruits of commer- 
cial importance in India with a total 
acreage of approximately 3. mil- 
lion, the citrus fruits are third, 
with an area of approximately 7.5 


industry 


less 


An increase 
100,000 
occurred 


acres is 
since 





per cent of the total and one-sixth 
that of the mango. Second in 
acreage is the banana, which com- 
prises approximately 12.5 per cent 
of the total. Citriculture is com- 
mercially important in eleven of the 
fifteen states which comprise the 
Republic of India and three of the 
states in which it enjoys major im- 
portance occupy the the 
huge triangle of which the country 
consists—Madras at the southern 
point (only a few degrees above 
the equator) and Punjab and Assam 
at the northwest and northeast cor- 
respectively (well within the 
subtropics) and each of these 1500 
miles or more from the other two. 


points of 


ners 


The most recent official statistics 


available, provided by the Indian 
Council of Agricultural Research, 
indicate that in 1955 the total 
acreage planted to citrus was re- 


ported at 223,357, of which 47,290 


were not specified as to kind. The 
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remaining 176,060 acres were re- 
ported as mandarins 100,760, or- 


anges 48,547, sour limes 11,665 and 


others 15,088. 
Based on more recent statistics 
for certain states and consultation 


with horticulturists and others, the 
present acreage is believed to total 
approximately 225,000, of which 
mandarins account fen 120,000, 
sweet oranges 68,000, sour limes 
22,000, and others 15,000—mainly 
lemons, sweet limes, kichili (a dis- 
tinctive local fruit), pummelos and 
grapefruit. 

Much the greater part of the 
acreage occurs in Central India 
(Madhya Pradesh and Bombay states 
and the northern part of Andhra) 
and South India (Madras and 
Mysore states and the southern por- 
tion of Andhra). Assam has much 
the largest acreage in North India, 


followed by Bihar and Punjab. 
In descending order of citrus 
acreage the principal states are 


Madhya Pradesh and Andhra (slight- 
ly over 40,000 each), Bombay and 
Madras (each slightly under 30,- 
000), Mysore and Assam (approxi- 
mately 25,000 each), Bihar (12,- 
500) and Punjab (9,506). 

The principal states in mandarin 
production are Madyha Pradesh 
(centering around Nagpur), An- 
dhra, mysore (Coorg district) and 
Assam. For the orange they are 
Bombay, Madras, and Andhra. 
Limes are produced mainly in Bihar, 
Bombay and Andhra states. 

Climatic Conditions and 
Reactions 

The exceedingly broad geographi- 

eal distribution of the industry is 


responsible for the fact that citri- 


culture occurs in India under an 
extremely wide range of climatic 
conditions—from the tropics of 


South India to the subtropics of the 
north, and from the desert of the 
Punjab to the jungle of Assam. 
While most of the citrus districts 
require or are benefitted by irri- 
gation there are important regions 
—Assam in the northeast and Coorg 
in the southwest—that depend en- 
tirely on rainfall, which in some 
areas exceeds 150 inches. 

In general the mandarin exhibits 
greater tolerance to high humidity 
and rainfall than the orange and 
sour lime and hence has the widest 
range of climatic adaptation. Be- 
greater susceptibility 
to the citrus canker disease and to 
frost, the lime is the most re- 
stricted in its range of commercial 


cause of its 


TRE CITRvVS 


adaptation. 

In the northern citrus districts 
the climate is subtropical, and of 
the semitropical type in which the 
rainfall occurs principally in the 
summer months. The rainfall gradi- 


ent extends from west to east— 
from 15 to 20 inches in the Pun- 
jab to 150 inches or more in As- 


Winter temperatures are suf- 
low, however, to bring 
about a condition of induced dor- 
mancy or rest which results in a 
normal and relatively heavy early 
spring bloom, the crop of which 
matures the following fall and win- 
ter. The winter temperature gradi- 
ent also extends from west to east, 
being lowest in the Punjab 
highest in Assam. As a 


sam. 
ficiently 


and 


quence the only citrus area in India 
wtih a definite frost hazard is that 
in the northwest. The 
climatic reaction in this 
climatic zone, aside from 


principal 
general 
the blos- 
soming and fruiting behavior men- 
tioned, are concerned with color 
and flavor development in the fruit, 
both of which are excellent 
comparable to 


and 
ours. Even the 
are pale colored and 
poorly flavored. The mandarins of 


blood oranges 
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Assam, grown without irrigation, 
are noted for their good size, high 


color and excellent flavor. 
The climate of south and cen- 
tral India is tropical, however, 


though highly variable in both rain- 
fall and temperature because of 
elevation and topography. At ele- 
vations of 4500 feet or higher it 
is definitely subtropical with the 
resultant climatic reactions of fruit 
color and flavor. Thus the man- 
darins of the Coorg district are re- 
puted for their good color and 
flavor. 

In tropical climates characterized 


by irregularity in rainfall, citrus 
trees become more or less over- 
blossoming and ever-bearing. This 
is the situation in South India, with 
a tendency toward two or three 


principal periods of bloom and crop- 


ping. Because of the remarkable 
regularity of the summer monsoon 
rains, in Central India this ten- 


dency is strongly accentuated with 
the result that there are normal- 
ly three distinct periods of bloom 
early spring (February), summer 
(June), and fall (October)—and 
corresponding crops. Moreover the 
characteristics of the fruit in these 
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crops are different—notably so be- 
tween the spring-bloom and _ fall- 
bloom crops. In both oranges and 
mandarins colors and flavor are 
much more highly developed in the 
fall-bloom crop; the total solids are 
somewhat higher and the acidity 
much higher. The sugar-acid ratio 
in spring-bloom fruit is therefore 
normally double that of fall-bloom 
fruit or more, with a striking dif- 
ference in flavor. 


The spring bloom appears to be 
the result of the check in growth 
resulting from the lower tempera- 
tures of the relatively short win- 
ter, whereas the summer bloom 
comes with the advent of the mon- 
soon rains, which are preceded by 
the intensely hot and dry “little” 
or “hot” summer — a distinctive 
feature of the Indian climate. Not 
infrequently it is so severe as to 
cause the shedding of the spring- 
bloom set. The summer bloom in 
India is analogous to the June bloom 
which occasionally occurs in Florida. 
The fall bloom, however, follows 
the termination of the monsoon 
rains and seems to result from 
check in growth activity brought 
about by prolonged soil saturation 
at relatively high temperature. When 
the soil dries down sufficiently the 
trees break into growth and bloom. 

The two most characteristic feat- 
ures of the Indian climate—the in- 
tensely hot “little” summer followed 
by the highly reguar monsoon rains 
of the long growing season—are 
primarily responsible for the three 
annual blooms and crops which are 
distinctive to citriculture in Cen- 
tral India and parts of South India. 
Another climatic influence of im- 
portance is the pale color (greenish- 
yellow) and insipid flavor which 
characterize the oranges and man- 
darins in tropical India as contrasted 
with those produced in sub-tropical 
India. 

Desert winds during the spring 
and early summer, prior to the mon- 
soon rains, provide a climatic haz- 
ard in the northwestern and cen- 
tral part of the country, where 
windbreaks are commonly employed. 
Extreme heat during the “little” 
Summer and the ripening season is 
also a factor of importance in that 
area and sunburn injury and fruit- 
splitting are not uncommon—the 
former with mandrains, the latter 
with oranges. 


Distinctive Practices 


The use of unbudded seedling 
trees for orchard planting is wide- 
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It is 
almost universally employed for the 
mandarin in the important Coork 
and Assam districts and for the 
sour lime throughout the country 
and is used extensively for the sweet 
orange in South India. Indeed 
the rootstock trails conducted in 
the regions where this practice is 
followed have failed to provide con- 
vincing evidence of benefits or ad- 
vantage beyond the well-known fact 
that budded trees are more pre- 
cocious and productive during the 
early life of the orchard. 


spread in parts of India. 


A very high degree of polyem- 
bryony is indicated for the man- 
darins in question and the sour 
lime, for the trees are remarkably 
uniform and variants exceedingly 
rare. This seems to be true also 
to a surprising degree in the Sath- 
gudi orange. The nucellar seed- 
lings of the Coorg and Khasi man- 
darins are remarkebly vigorous and 
upright in growth habit with 
less lateral spread than any seen 
elsewhere. As a consequence they 
are closely planted with resultant 
shading and accentuation of the 
columnar form and ultimate crowd- 
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problem because of its distance 


from the ground. 

In all probability the most dis- 
tinctive practice employed in In- 
dian citriculture is that followed in 
Central India and parts of South 
India whereby the growers select 
and accentuate one of the three 
periods of bloom characteristic of 
the mandarin and orange there and 
thus control the time of maturity 
and augment the amount of the re- 
sultant crop. This is accomplished 
by what is commonly referred to 
as the “resting treatment.” In 
reality it is a combination of treat- 
ments which place the trees under 
severe stress from which they are 
released either by irrigation or the 
advent of the summer monsoon 
rains. It is similar to the practice 
employed by Sicilian lemon growers 
which accentuates the early fall 
bloom and increases the resulting 
summer or Verdelli crop. 


The primary feature of the treat- 
ment consists in plowing the orchard 
and witholding irrigation for a 
month or two prior to the bloom 
selected and exposing the roots by 
removal of the surface soil to a 





ing. In the older orchards picking depth of 3 or 4 inches within a 
the fruits constitutes a difficult (Continued on Page 40) 
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Reports Of Our Field Men... 


NORTH CENTRAL FLORIDA 
V. E. Bourland 
Winter Garden, Fla. 
Phone 107 


We are having wonderful 
weather, just like spring. Trees are 
budding and looks as if we are 
going to have enough bloom, but 
that doesn’t mean a big crop, al- 
though groves as a whole look 
very good. Growers are not pulling 
banks from young trees yet. 

Vegetable growers are busy 
cleaning up their fall crops, and 
preparing land for peppers and 
other crops. 

Pastures are not showing much 
spring yet, but cows are looking 
good for the cold we have had. 





SOUTH HILLSBOROUGH, MANA- 
TEE AND SARASOTA 
COUNTIES 
R. C. Revels, Jr. 

P. O. Box 3332, Apollo Beach, Fla. 
With better weather and the fall 
crops behind them the farmers in 
this section are starting to work 
getting the spring crops growing. 
Most of the tomatoes have been 
set from the seed beds and the 
first fertilizing of the seedlings 

has been completed. 

Most of the fields look better 
than they did this time last year. 
The potatoes and pepper fields 
look very good since the warm 
weather started. When the nights 
get above 60 degrees temperature, 
the plants will really start grow- 
ing. 

There seems to be more of a 
variety of vegetables planted in 
this section this year than usual. 
Squash, cucumbers, strawberries, 
cauliflower and peas round out the 
money crops as of now. 

Most grove owners have put on 
a top dresser on the bearing trees 
to help flush out a good growth and 
‘bloom. There seems to be a good 
growth coming out since the re- 
cent rains and it looks as though 
there will be a very good bloom. 
Most groves have plenty of red 
spiders and caution should be taken 
not to let them start doing too 
much damage. 

A good nutritional and miticide 
spray will get the trees off to a 
good start. The banks are coming 


down from around the young trees 
and fertilizer being spread in most 
areas. This section being a little 
warmer than the northern sections 
it is felt that there won't be any 
more cold danger. 

A fertilizer schedule of four to 
six weeks should be maintained 
to insure constant growth during 
the coming growing season. 

Your Lyons Field representative 
will be happy to help you set up 
a schedule and make the proper 
recommendations to insure good 
healthy trees. 

Call your Lyons representative 
for advice and help with your 
farm or grove problems. 


HILLSBOROUGH, PASCO AND 
SUMTER COUNTIES 


Cc. W. Dean 


Gibsonton, Fla. 
Phone Tampa 40-2592 


At the time of this writing (Feb- 
ruary 16th) we are certainly hav- 
ing some nice weather. Citrus trees 
are showing they like it. They are 
responding in the form of bloom 
and young growth. When this 
hasn’t already sprouted, the bud 
is showing a swollen appearance. 

On the tree prices for fruit seem 
to be holding steady with a lot of 
fruit being sold at a very good 
return to the grower. 

The vegetable growers who 
have strawberries this year are 
having some trouble with their 
berries splitting. I am quite sure 
we can contribute this factor to 
our weather conditions that we 
have had. The weather was cool 
to the extent that the berry would 
not ripen on the stem end. We 
had a rain that threw a growth in 
that part of the berry that had not 
ripened, forcing it to expand and 
causing the ripened part to split. 
I do not think this was caused by 
fertilization. 

Our citrus growers who apply a 
top dresser to their citrus are busy 
applying it. Those that haven't ap- 
plied it as yet are getting ready. 
With his bloom and growth com- 
ing as it is, there is nothing that 
we can do to stop it and we feel 
that if it can’t be stopped, why 
not apply a top dresser and bring 
it on out. I have always felt that 


a good fast bloom has a better 
chance of sticking than a slow, 
long drawn out bloom. 

If I can be of service to any of 
you growers, don’t hesitate in 
calling me. 


SOUTH POLK, HIGHLANDS, 
HARDEE AND DeSOTO 
COUNTIES 


Cc. R. Wingfield 
Phone: Glendale 3-4537 
Avon Park, Fla. 


Since some open weather in Feb- 
ruary there have been busy times 
on groves and vegetable farms. In 
groves the matter of dormant 
spraying has been first as bad 
weather has delayed application 
but it has been in high gear from 
early to late. Some growers still 
had trees to be removed that were 
damaged in storm but waited to 
get fruit off before pulling. Then 
with trees beginning to bud the 
Top Dresser application needed to 
be applied. A lot of replanting is 
also being done, so you can see it 
has been a busy time. The vege- 
table grower has been equally busy 
with land preparation and planting 
of their spring crops. Watermelons 
were planted some time ago but 
until we had a few warm days did 
not show much progress. Every- 
thing growing nicely at this time. 

After the Top Dresser applica- 
tion plans should be made for 
timing the post-bloom spray for 
most groves will need this spray 
early because of the need to pro- 
tect all the new growth as much 
as possible. With the new growth 
and bloom we do not want to 
overlook our moisture for it is 
vitally needed during this period. 
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THE CITRUS INDUSTRY 


ADVERTISEMENT — LYONS FERTILIZER COMPANY 


Uncle Bill Says: 


We ain’t heard no complaints about the character of 
the exhibits of citrus and vegetables which was shown at 
the Florida State Fair in Tampa... and they was times 
when so many people was interested in lookin’ at ’em that 
it was hard to git into the exhibition buildings .. . every- 
body seemed to be pleased with what they saw. 


And startin’ on Saturday, March 11th and continuin’ 
through the 18th the Florida Citrus Exposition will make 
Winter Haven a mighty attractive place. This show has 
always attracted a lot of people interested in citrus and 
this in addition to the fine showing of citrus fruit and citrus 
products, the presence of the nationally famous Garry 
Moore and his cast of panelists seen every week on TV, 
will present their shows before the crowds which will be 
at this fair. In addition there are a lot of other features 
which never fail to bring big crowds of participants, not 
the least of which is the annual Press Breakfast which 


attracts newspaper folks from all over the state and poli- 
ticos from every section of Florida. 


Then there are a lot of smaller but most attractive 
fairs which are held in Orlando, Plant City, Bowling Green, 
Sarasota, Dade City and St. Petersburg, just to mention a 
part of them, which bring winter visitors from all over the 
United States to see their exhibits. 


They is fairs held in a lot of other sections of our 
country but we will venture the opinion that none of them 
do a better job of showing their wares to their visitors 
than do the fairs in Florida. 


It’s a source of pride to me and to thousands of other 
Florida agriculturists to see the interest which so many 
people take in Florida’s most important products . 
products which each year are consumed by millions of 
folks all over our nation. 


Thirty-nine 
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NOTES AND OBSERVATIONS 
ON CITRICULTURE IN INDIA 
(Continued from Page 37) 


radius of 2 to 3 feet from the 
trunks. This places the trees un- 
der stress for moisture and causes 
the leaves to wilt and lose color 
and drop. The amount of leaf-fall 
constitutes an indication of the de- 
sired degree or “rest.’”’ If the wilt- 
ing is insufficient it may be ac- 
centuated by removal of the fibrous 
rootlets from the exposed roots. 
When the trees have wilted suf- 
ficiently they are released into 
growth by re-covering the exposed 
roots, followed by irrigation or rain- 
fall. Not infrequently a fertilizer 
application is made prior to the 
irrigation. Within 3 or 4 weeks 
the trees burst into growth with a 
greatly increased bloom and result- 
ing fruit-set. 

On the light-textured or shallow 
soils withholding water for several 
weeks followed by plowing may be 
sufficient to accomplish the desired 
result. The full treatment is neces- 
sary only on deep and heavy-tex- 
tured soils where the root system is 
extensive and deeply distributed. 
It is recognized, however, that the 
resting treatment has a debilitating 
effect on tree health and vigor. 

The much larger crop set as the 


result of the application of the 
resting treatment to any given 
bloom markedly reduces the suc- 


ceeding blooms which occur while it 
is still on the trees. Thus a good 
crop set from the spring bloom may 
actually suppress the summer bloom 
and markedly reduce the fall bloom. 
This treatment therefore tends to 
establish the one-bloom-one-crop 
cycle and permit of its maintenance 
in mandarin and orange trees under 
the tropical climatic conditions of 
Central Indian. 

This interesting and distinctive 
practice, which permits the produc- 
tion of fruit of markedly different 
characteristics in the same variety 
and orchard and provides choice of 
marketing season, has obvious ad- 
vantages, 

Rootstocks and Varieties 


The rough lemon (C. jambhiri) 
or jamburi is the rootstock most 
widely employed for the mandarin 
and orange. In northern Indian 
(Punjab and Uttar Pradesh), how- 
ever, the kharna (C. karna) or 
kharna khatta, another native spe- 
cies, is used extensively, though not 
for the Blood-Red orange with which 
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it is incompatible. Two other na- 
tive species are employed to some 
extent because of their reported 
improvement of fruit quality—the 
Rangpur lime (C. limonia) for the 
Mosambi orange in Bombay state, 
and the Indian sweet lime (C. limet- 
ticides or mitha for the Nagpur 
mandarin in Madyha Pradesh. 

In northern India and West Pakis- 
tan, where it is the most important 
citrus fruit, the sweet orange is 
known as malta and there are two 
principal varieties, Common and 
Blood-Red. The Common malta is 
a moderately seedy variety lacking 
in distinctive characteristics but of 
good color and flavor. The Blood- 
Red malta is a light blood variety 
which attains excellent flavor and 
attractive juice color in the sub- 
montane districts. From the name 
one might suspect it to be the Mal- 
tese Blood variety of the Mediter- 
ranean. The two most promising 
mandarin varieties in this region 
are the Australian Emperor — a 
large size, high quality fruit—and 
the Californian Kinnow — a high 
yielding, good quality and sunburn- 
resistant fruit. The only lime of 
commercial importance is the seed- 
ling sour lime or kagzi so widely 
grown elsewhere in India, which is 
identical with our Mexican or West 
Indian lime. 

In central and southern India 
the mendarin or santra is the most 
important citrus fruit and there are 
two outstandingly important varie- 
ties—the famous Nagpur and Coorg 
mandarins. The former is without 
doubt the most important citrus 
variety in India and one of the 
finest of all mandarins—in the opin- 
ion of the writer better than any 
grown in the United States. The 
Coorg mandarin is also excellent. 
Since it is seed-propagated and the 
trees are all nucellar seedlings, 
whereas the Nagpur variety is an 
old and probably virus-infected 
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clone, an accurate comparison was 
not possible. The possibility seems 
good, however, that the Coorg man- 
darin may be a young line clone 
of the Nagpur variety and that this 
may be true also of the Khasi man- 
darin of Aaasm, which in remark- 
ably similar to the Coork mandarin 
and of equal quality and repute. All 
three are characterized by fruit 
of large size, good color, low seed 
content and excellent flavor. 

Sathgudi is the orange variety of 
greatest importance in South India 
followed by Mosambi, grown prin- 
cipally in Bombay state. The 
former has no distinctive character- 
istics beyond the pale green color 
and flat flavor which are reactions 
to the tropical climate under which 
it is grown. On the other hand, 
Mosambi is a highly distinctive fruit 
in several respects. The rind sur- 
face is rough and finely furrowed 
or streaked, with a large and well- 
developed areole (circular apical 
basin). It is almost chimeric in 
appearance and unlike any other 
variety of importance. One of its 
most distinctive features, however, 
is its extremely low acidity and in- 
sipid flapor. The probability is that 
it belongs to the non-acid orange 
group of which varieties in other 
countries are Imperiale (Spain), 
Succary (Egypt) and Meski (Tunis- 
ia). 

Production Problems of Special 
Importance or Interest 
Because of the marked sensitivity 
of citrus roots to unfavorable soil 
conditions, problems of soil manage- 
ment are of special importance in 
the areas where the summer mon- 
soon rains are heavy or the soils 
are shallow and poorly drained. 
There can scarely be doubt that in 
many orchards, perhaps most, the 
condition of aeration in the root 
zone are unfavorable for root 
growth and activity for long peri- 
ods during a considerable portion 


BEST GROWERS AGREE... GROW WITH GULF! 
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In the 


writer’s opinion this fact has great- 
er importance than is commonly 
appreciated and is a contributing 
factor to the lack of vigor which 
characterizes the orchards in general 
and to the tree decline problem 
which is currently so widespread 
and important. 


of the growing season, 


This problem, generally referred 
to as “citrus dieback,” has been 
recognized for many years in the 
older districts but is now of such 
general distribution and seriousness 
that it is considered to comprise 
the greatest threat confronting the 
industry and its most important 
problem. During recent years many 
thousands of trees have died or 
become valueless because of it. 
While it has been under study by 
state research agencies for many 
years, this problem became so acute 
a few years ago that the Indian 
Council of Agricultural Research 
organized a research scheme on cit- 
rus dieback and established several 
field stations jwhere research teams 
are now devoting intensive study 
to it. 

It is clear that the problem is 
highly complex and that a number 
of contributing factors may be in- 
volved—unfavorable soil conditions, 
malnutrition (including micronutri- 
ent deficiencies), soil organisms 
(both fungi and nematodes), and 
diseases (both fungi and _ virus). 
The comments and conclusions which 
follow are based on the writer’s 
observations in the field and visits 
to several state research stations 
and 3 of the field research centers 
maintained under the citrus die- 
back scheme. Unfavorable soil con- 
ditions coupled with malnutrion are 
a causative factor in numerous 
cases and a contributing factor in 
others. Likewise soil fungi which 
attack the root system are both 
casual and contributing to an im- 
portant degree. The presence, long 
suspected, of the tristeza virus has 
recently been confirmed and the 
probable presence of xyloporosis 
(6, 7).  Psorosis has long been 
known to be present. In the opin- 
ion of the writer still other, and 
possibly unknown, viruses may be 
involved in this problem. The wide- 
spread and relatively rapid decline 
of trees on the _ tristeza-tolerant 
rough lemon rootstock, of which 
several types are employed, sug- 
gests either the existence of a sus- 
ceptible strain or the presence of 
another disease, similar to Florida 
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citrus blight or ;wilt. 

Among the insect pests of import- 
ance which present difficult con- 
trol problems are several unusual 
to a Californian. These include 
the leaf-eating caterpillar of the 
lemon butterfly, a number of fruit- 
sucking moths and bugs and several 
trunk borers, one of which (the 
giant stem borer) is the largest the 
writer has ever seen. 

Another unusual pest of extensive 
distribution and considerable im- 
portance is a_ parasitic mistletoe 
belonging to the genus Loranthus, 

Distinctive Indian Citrus 

As might be expected in a coun- 
try where some of the citrus fruits 
originated and others were _ intro- 
duced thousands of years ago, In- 
dia abounds in distinctive citrus 
fruits, many of which are little 
known elsewhere. Indeed this situ- 
ation comprises one of the most 
unusual features of  citriculture 
there. Almost certainly some of 
these are entitled to species stand- 
ing. Additionally some of them 
have considerable local importance. 

Among the latter are the follow- 
ing: 

1. Karna, kharna khatta, khatta 
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nimbi, id nimbu, soh-sarkar C. kar- 


na)—One of the principal root- 
rootstocks. Very vigorous. 
2. Kichili, vadlapudi, Guntur sour 


orange (C. maderaspatana) — Of 
considerable commercial importance 
in South India and parts of Cen- 
tral India. Highly acid but pleas- 
antly flavored at full maturity. 

3. Galgal, gulgul, hill lemon, soh- 
synteng—A lemon-like fruit of large 
size, of considerable importance in 
northwest India. Crops only once 
a year. 

4. Gajanimma (C. pennivesiculata) 
—A rootstock of local importance 
parts of South India. Very vigor- 
ous. Appears to be identical with 
C. moi. 

5. Melanesian papeda,_sat-kara 
(C. macroptera)—Of local import- 
ance in Assam where the highly 
acid fruit is used to reinforce so- 
called lemon squashes. Very vig- 
orous. 

Other fruits of interest but little 
importance include the amilbed, at- 
tani, kimb and sadaphal. 
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LEMONS AND LEMON JUICE 
PURCHASE AUTHORIZA- 
TION ISSUED TO 


YUGOSLAVIA 
(Continued from Page 34) 


Director of Grove Operations for 


Minute Maid Groves Corporation,” 
Cloud said. 
Under terms of the purchase 


agreement, Circle ‘‘T’ Ranch, Inc. 
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will build nearly 24 miles of roads, 
drainage and irrigation canals, and 
Jones said this work will begin soon 
under the supervision of Ben Herr, 
prominent West Palm Beach consult: 
ing engineer. This contract has 
been awarded to the Big Chief Con- 
Indiantown, 


struction Company, 


Jones said. An additional 225 miles 

con- 
Chief 
Construction Company under a sepa- 
with Minute Maid, 


of ditches and canals will be 
structed on the site by Big 
rate contract 
Jones added. 

With the acquisition of this new 
Indiantown land, Minute Maid now 
30,000 


acres of citrus land in production or 


owns or operates nearly 


under development in Florida. 


Classified Ads 





NURSERY STAKES — Galvanized 
Steel. New 3/16” x 30” (Standard). 
$35.00 per 1,000 while they last. 
Cauthen Grove Service and Farm 
Supply, Leesburg, Florida, Phone 
ST 7-3516. 


TO BUY OR SELL 
CITRUS GROVES — write 
JOHN J. BRENNAN 
P. O. Box 1537 Lakeland, Florida 


NEED YOUNG CITRUS TREES? 
Get the big difference that select breed- 
ing and vigilant care provide. Popular 
varieties available on RL or SO root- 
stocks. ORDER NOW. ADAMS CITRUS 
NURSERY, Winter Haven, CY 38-5672 
or Lakeland Mobilephone JR 608. 





HELICOPTER OPERATION (world’s 
oldest) for sale, includes 8 Bell 
helicopters — located in middle of 
citrus spraying area in central 
Florida. Financing available for 
responsible party. Box No. 1108, 
Helicopters International, Inc., Lake 
Wales, Florida. 


AVAILABLE FOR IMMEDIATE DE- 
LIVERY: REGISTERED HAMLINS 
ON CLEO AND K EARLY TANG- 
ELOS ON CLEO OR SWEET, also 
limited quantities of standard and 
fancy varieties, registered psorosis 
and xyloporosis free, or non-regis- 
tered, on sweet, Cleo, or lemon. 
Write for prices. GRAND ISLAND 
NURSERIES, P. O. BOX 906, 
EUSTIS, FLORIDA. 
















PLANTING? SAVE YOUR MONEY. 
New ADAMS GROVE PLANTER with 
five man team averages three trees / 
minute. Each tree spaced perfectly, set 
carefully, ringed neatly, watered prop- 
erly. ADAMS CITRUS NURSERY, Win- 
ter Haven, CY 38-5672 or Lakeland Mo- 
bilephone JR 608. 
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SPECIAL! 
SCARCE REGISTERED 
PSOROSIS-FREE STOCK 


15,000 Pineapple on rough lemon 
12,000 Valencia on rough lemon 


Up to 1%” caliper, $2.00 each. 
Orders of 500 or more delivered 
free, Inspection invited. Call for 
appointment, GLendale 3-4657 
day or GLendale 3-4433, night. 


WARD’S NURSERY, 
INC. 


BOX 846 AVON PARK, FLA. 


ATTENTION! Citrus Growers. 
Don’t burn up those seedling trees. 
We buy seedling orangewood. High- 
est prices paid. Call or write — 
FLORIDA ORANGEWOOD CORP., 
1527 LaSalle Street, Tampa, Florida. 
Phone 88-9421. 





GROVE PROBLEMS? 


Consult Dr. Wolf to bring back and 
keep your grove in top condition. 
Phone or write for free details. 


DR. WOLF’S LABS 
2620 Taylor St. 
HOLLYWOOD, FLORIDA 


Phone: WA _ 2-2808 


Hamlin, valencia, pineapple and temple 
oranges; orlando and mineola tan- 
gelos for spring or summer plant- 
ing. Nemotode free. Prices on re- 
quest. Crescent Farms, P. O. Box 
890, Bradenton, Florida. Telephone 
2-3821 or 2-7004. 
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GUARANTEED 
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POUNDS TRACTOR CO. 


Your Case and Hardie 
Dealer 


Two Locations: 


3rd & Ave. “D” —S. W. 
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| SNIVELY GROVES, INC. 


WINTER HAVEN, FLORIDA 


Growers - Canners - _ Distributors 


of 


FINE FLORIDA CITRUS 


Producers Of The 


FAMOUS CYPRESS GARDENS BRAND 
Fresh Canned Juices And Sections 
Concentrated And Chilled Citrus Sections 
Chilled Salad Pack 





: | Don’t Miss The Florida Citrus Exposition 
... Winter Haven. . . 

March 11 Thru 18 

| "A Treat You'll Enjoy” 
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